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A d e lm a n ,  E l le n  B . , M .S . ,  S u m m e r  1979 W ild life  B io logy
A S u rv e y  of th e  N ong am e  M a m m a ls  in  the  U p p e r  R a t t le s n a k e  
C r e e k  D ra in a g e  of W e s te r n  M ontana  (12 9 pp. )
D i r e c to r :  B a r t  W. O 'G a r a
D u r in g  2 f ie ld  s e a s o n s ,  s n a p t r a p  l in e s  w e r e  u se d  to  d e te rm in e  
s m a l l  m a m m a l  d iv e r s i t y  w ith in  e ac h  h a b i ta t ,  n ich e  w idth  fo r  
e a c h  m a m m a l  s p e c i e s ,  and  n ich e  o v e r la p  b e tw ee n  s p e c ie s  in the  
U p p e r  R a t t l e s n a k e  C r e e k  D ra in a g e ,  M ontana . The 14 t ra p p in g  
lo c a t io n s  r e p r e s e n t e d  18 h a b i ta t  ty p e s  w ith  v a ry in g  d iv e r s i t i e s .  
D iv e r s i ty  w a s  s t r o n g ly  r e l a t e d  to  e le v a t io n  bu t w a s  not c o r r e l a t e d  
w ith  e i t h e r  s h ru b  d e v e lo p m e n t o r  t r e e  can opy  c lo s u r e .  M ask ed  
s h r e w s ,  n o r th e r n  bog le m m in g s ,  lo n g - ta i le d  and m eadow  v o le s ,  
and  n o r th e r n  f ly ing  s q u i r r e l s  had  the  n a r r o w e s t  n ic h e s ;  r e d -  
b a c k e d  v o le s ,  ye llow  p ine  c h ip m u n k s , v a g r a n t  s h r e w s ,  r e d - t a i l e d  
c h ip m u n k s ,  ju m p in g  m ic e ,  and  d e e r  m ic e  had  p r o g r e s s i v e l y  
l a r g e r  n ic h e s .  M ost s p e c ie s  p a i r s  did not show m u ch , if any , 
n ich e  o v e r la p ,  e s p e c ia l ly  w hen  h a b i ta t  abu ndance  w a s  c o n s id e re d .  
M a m m a l  s p e c ie s  d iv e r s i t y  v a r i e d  g r e a t ly  f r o m  one h a b i ta t  to  
a n o th e r  a long  a s c e n t  s t a t io n  l in e ,  r a n  tw ice  d u r in g  s u m m e r  1977, 
bu t  w a s  in f lu e n ce d  m o r e  by  the  p r e s e n c e  of the  ro a d  than  by  
h a b i ta t  f e a t u r e s .  A d d it io n a l  m a m m a ls  th a t  v i s i te d  th e  sc e n t  
s t a t io n s  in c lu d ed  g o ld e n -m a n t le d  and Colum bian g ro u n d  s q u i r r e l s ,  
r e d  s q u i r r e l s ,  p o rc u p in e s ,  b u s h y - ta i l e d  w o o d ra ts ,  b la c k  b e a r s ,  
w e a s e l s ,  b a d g e r s ,  b o b c a ts ,  r e d  fo x e s ,  and  c o y o te s .  N iche  o v e r ­
lap  w a s  m o d e ra te  f o r  m o s t  p r e y  s p e c ie s  p a i r s ;  p r e d a t o r s  did not 
o v e r la p  m uch  a lthou gh  u se  te n d e d  to  c o n c e n t r a te  in  a few a r e a s .  
D iv e r s i ty ,  n ich e  b r e a d th ,  an d  o v e r la p  v a r i e d  b e tw ee n  m o n th s  as  
a  r e s u l t  of food a v a i la b i l i ty ,  p op u la tio n  s i z e s ,  and  h ib e rn a t io n .
O th e r  s p e c ie s  p r e s e n t  th ro u g h o u t  th e  D ra in a g e ,  a s  d e te r m in e d  
f r o m  s ig n  o r  m a m m a l  s ig h t in g s ,  in c lu d e :  po ck e t g o p h e rs ,  h o a ry  
and  y e l lo w -b e l l ie d  m a r m o t s ,  m u s k r a t s ,  b e a v e r s ,  snow shoe  
h a r e s ,  p ik a s ,  s h o r t -  and  lo n g - ta i l e d  w e a s e l s ,  m in k , s t r i p e d  
sk u n k s ,  w o lv e r in e ,  lynx , c o u g a r ,  wolf, and  g r i z z ly  b e a r .
T he  im p l ic a t io n s  of lo gg in g , b u rn in g ,  r e c r e a t i o n ,  and w i l d e r ­
n e s s  a s  m a n a g e m e n t  op tions  a r e  e x a m in e d .  T he  e f fe c ts ,  b o th  
fa v o r a b le  and  u n fa v o ra b le ,  of th e s e  o p tio ns  on the  d if fe re n t  
s p e c i e s  of w ild l i fe  a r e  s u m m a r i z e d .
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A CK NOW LED G EM EN TS
I w ould  l ik e  to  e x p r e s s  m y  g r a te f u l  a p p re c ia t io n  to  the 
m e m b e r s  of m y  c o m m it te e .  D r  s .  L e s  M a rc u m , L ee  M e tz g a r ,  and  
m o s t  e s p e c ia l ly  B a r t  O 'G a r a .  W ithout B a r t ' s  p a t ie n c e ,  ad v ic e ,  
e n c o u ra g e m e n t ,  and  a l l  k in d s  of a s s i s t a n c e ,  I cou ld  no t h ave  c o m ­
p le te d  th is  t h e s i s .
My th an k s  a l s o  to  th e  f a c u l ty  and o th e r  w ild li fe  g ra d u a te  
s tu d e n ts  a t  the  U n iv e r s i ty  who a l l  h e lp e d  te a c h  m e  w ha t I know about 
w ild l i fe  b io logy . S p e c ia l  th an k s  go to  D r .  P h i l ip  W rig h t  f o r  h e lp  in 
id e n t i f ic a t io n  of so m e  r o d e n ts ,  and  the  B o tan y  D e p a r tm e n t  and  
F o r e s t r y  School f o r  p ro v id in g  f in a n c ia l  su p p o r t .
The W ild life  R e s e a r c h  Unit h e lp e d  pay  f o r  e q u ip m en t,  
c l e r i c a l  e x p e n s e s ,  and  t r a n s p o r t a t i o n  w hen n e e d e d .  E s p e c ia l ly  
h e lp fu l  w e r e  Dan P o n d  w ith  the  s c e n t  s ta t io n  l in e s ,  T om  W o jc ie ch o w sk i  
an d  Jo h n  C lax to n  w ith  c h a u f fe r in g ,  and  G in g e r  S ch w a rz  w ith  a l l  s o r t s  
of th in g s .
R u e u l  J a n s e n  (now r e t i r e d )  and  F r e d  H a r tk o rn  of th e  M ontana  
F i s h  and  G am e  D e p a r tm e n t  p ro v id e d  in fo rm a t io n ,  p r a c t i c a l  e x p e r ie n c e  
w ith  h u n te r s  a t  ch ec k in g  s t a t io n s ,  and  th e  v a lu a b le  a s s i s t a n c e  of S u s ie ,  
th e  t r u s t y  p a c k  h o r s e ,  F r e d  gave  m e  a d d it io n a l  h e lp  w ith  the  h o r s e ,  
in c lu d in g  p a c k  g e a r ,  r e p la c in g  h o r s e s h o e s ,  and  t r a n s p o r t a t i o n .
i ll
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Speak ing  of S u s ie ,  I g r e a t ly  a p p r e c i a te  Sm oke E l s e r ' s  l e s s o n  
in  p a c k in g  a h o r s e  and the  u se  of D r .  and  M r s .  H e n ry  G a r y 's  p a s t u r e .
D onald  L e u s c h e n  and  D ick  G ooda ll  w e r e  m o s t  c o o p e ra t iv e  in 
a l lo w in g  m e  to  w o rk  on M ontana  P o w e r  C o m pany  la n d s .  M r .  L e u sc h e n  
p ro v id e d  a g r e a t  d e a l  of in fo rm a t io n  abou t th e  h i s t o r y  of th e  a r e a .  
S p e c ia l  th a n k s  to  D ick  f o r  so  p a t ie n t ly  e n d u r in g  m y  c o n tin u a l  r e q u e s t s  
f o r  th e  key  to  th e  m a in  g a te .
T h an k s  go a l s o  to  th e  U. S. F o r e s t  S e rv ic e  and  the F r i e n d s  of 
th e  R a t t le s n a k e  (FOR) f o r  c o o p e ra t in g  w ith  and  su p p o r t in g  th is  s tud y . 
E d w a rd  S c h n e eg a s ,  K ent N e lso n ,  O rv i l le  D a n ie ls ,  and  C huck  N e a l  of 
th e  F o r e s t  S e rv ic e  a l l  g av e  m e  a d d it io n a l  h e lp ,  m o s t ly  in fo rm a t io n .  
M o re  in fo rm a t io n  a n d  a  n u m b e r  of f ie ld  o b s e r v a t io n s  c a m e  f r o m  C a s s  
C h in sk e  of F O R .
A d d it io n a l  f ie ld  o b s e r v a t io n s  w e r e  m ad e  b y  B i l l  K e r l in g  
d u r in g  the c o u r s e  of h i s  b i r d  s tu d y  in  the  R a t t l e s n a k e .  W ithout B i l l  
an d  h is  h e lp ,  th is  t h e s i s  w ould  b e  v e r y  in c o m p le te .
P a t  M c B r id e  not only  p ro v id e d  e n c o u ra g e m e n t  and com p an y , 
bu t  w a s  a ls o  a  t e r r i f i c  f ie ld  a s s i s t a n t  w hen  no t w o rk in g  on h e r  own 
t h e s i s .  H e r  f r i e n d s h ip  i s  d e e p ly  a p p r e c ia te d .
My l a r g e s t  th an k s  go  to  m y  p a r e n t s ,  w ithou t w hose  love , 
u n d e rs ta n d in g ,  e n c o u ra g e m e n t ,  and  h e lp ,  I w ould  not b e  w h e re  I a m  
now .
L a s t ,  bu t c e r t a i n l y  no t l e a s t ,  m y  h u m b le  a p p re c ia t io n  f o r  
N a tu re ,  w ho h a s  tau g h t  m e  s o  m u c h  and  n e v e r  fa i le d  to  i n s p i r e  m e .
IV
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C H A P T E R  I
INTRODUCTION
W ild life  s p e c ie s  h a v e  t r a d i t i o n a l ly  fa l le n  in to  2 m a jo r  c a t e ­
g o r i e s ,  g am e  and  n o n g a m e . T h ro u g h o u t  m uch  of A m e r ic a n  h i s to r y ,  
no  d i f f e re n t ia t io n  w a s  m a d e  b e tw ee n  th e s e  2 c a te g o r ie s  (C ro u se  1974). 
W ild life  w e r e  abundan t and  c o n s id e r e d  im p o r ta n t  only  a s  s o u r c e s  of 
m e a t ,  f u r s ,  and o th e r  p ro d u c ts  o r  a s  t h r e a t s  to  c ro p s ,  l iv e s to c k ,  and 
h u m a n  s a fe ty .  A m e r ic a n s  v ie w e d  w ild life  a s  a r e s o u r c e  to  be  exp lo ited  
in  k eep in g  w ith  the  t r a d i t i o n a l  v iew  of m a n 's  r o le  on e a r th  "to  m u lt ip ly  
an d  su b d u e "  (Shaw 1974).
B y  the  e a r l y  1900’s ,  r u t h l e s s  e x p lo i ta t io n  h ad  d r a s t i c a l l y  
r e d u c e d  th e  w ild life  su p p ly  in  th i s  c o u n try .  L aw s w e r e  p a s s e d  in  
m a n y  s t a t e s  r e s t r i c t i n g  th e  u se  of w ild l i fe .  T h e  u t i l i ty  and  n u is a n c e  
v a lu e s  of w ild life  d e c l in e d  in  im p o r ta n c e  w h ile  the  r e c r e a t i o n a l  v a lu e  
of s p o r t  hun ting  g r e w .  H unting b e c a m e  a  n a t io n a l  p a s t im e  (Shaw 1974).
G row in g  h u n tin g  p r e s s u r e s ,  l o s s  of w ild life  h a b i ta t ,  i n a d e ­
q u a te  fund ing  f o r  g a m e  law  e n fo r c e m e n t  o r  w i ld l i fe  m a n a g e m e n t  and 
r e s e a r c h ,  and  p r o b le m s  of r e c r e a t i o n a l  a c c e s s  to  p u b lic  and  p r iv a te  
l a n d s  w e r e  a l l  p o s in g  c r i t i c a l  p r o b le m s  f o r  s t a te  w ild li fe  a g e n c ie s  by  
1928. T o  h e lp  a g e n c ie s  cope  w ith  th e s e  p r o b l e m s ,  an  e x p e r t  c o m m it te e .
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c h a i r e d  by  A ldo L eopo ld , w a s  a p p o in ted .  T he  c o m m it te e  m e m b e r s '  
d e l ib e r a t io n s  p ro d u c e d ,  in 1930, th e  A m e r ic a n  G am e  P o l ic y ,  a 
" n a t io n a l  p o l ic y  of w ild  l i f e  c o n s e r v a t io n  and  r e s t o r a t i o n ,  a s  a  b a s i s  
of c o o p e ra t iv e  w o rk  on th e  p a r t  of a l l  i n t e r e s t e d  o rg a n iz a t io n s  and 
in d iv id u a ls "  (W ild life  M a n a g e m e n t  In s t i tu te  1971).
A lthough  m u c h  h a s  b e e n  done s in c e  1930 to  p r o te c t  g am e  
a n im a l s  in p a r t i c u l a r ,  w ild l i fe  h a b i ta t s  and  n u m b e r s  con tin ued  to  
d e c l in e ,  v i c t im s  of i n c r e a s in g  h u m a n  p o p u la t io n s  and  in d u s t r ia l iz a t io n .  
T h e s e  c h a n g e s ,  co u p led  w ith  th e  c o n c e n t r a t io n  of p eo p le  in  l a r g e  u rb a n  
a r e a s  w h e r e  on ly  a  few w ild li fe  s p e c i e s  can  s u rv iv e ,  h a v e  r e s u l t e d  in  
a  t h i r d  w ay  of u s in g  and  v a lu in g  w ild l i fe  r e s o u r c e s .  C o n su m p tio n  of 
w i ld l i fe  i s  b e in g  r e p la c e d  by  the  a e s th e t i c s  (v iew ing, s tu dy in g , p h o to ­
g ra p h in g ,  e tc .  ) and  e x is te n c e  ( s a t i s f a c t io n s  f r o m  knowing th a t  w ild li fe  
e x i s t s ,  r e c o g n i t io n  of e c o lo g ic a l  im p o r ta n c e ,  e tc .  ) of w ild life .  In 
o th e r  w o rd s ,  v ie w in g  w ild l i fe  i s  b e c o m in g  an  u n u su a l  e x p e r ie n c e  fo r  
m o r e  an d  m o r e  A m e r i c a n s  w ho a r e  t h e r e f o r e  p la c in g  in c r e a s in g  
im p o r t a n c e  on th e  a e s th e t i c  and  e x is te n c e  v a lu e s  of a  s c a r c e  r e s o u r c e  
(Shaw 1974).
W ith in  the  l a s t  d e ca d e  o r  so ,  p e o p le  h av e  b e c o m e  v e r y  
c o n c e rn e d  about th e  e n v iro n m e n t .  T he  e m p h a s i s  of w ild life  m a n a g e ­
m e n t  h a s  g r a d u a l ly  sh if te d  b e c a u s e  l a r g e  s e g m e n ts  of th e  pub lic  
b e l i e v e  m o r e  c o n s id e r a t io n  sh o u ld  be  g iv en  to  th e  m a n a g e m e n t  of 
n o n g a m e  s p e c ie s  a s  an  im p o r ta n t  p a r t  of th e  e n t i r e  e c o s y s te m
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(C ro u s e  1974).
O ne r e s p o n s e  to  th e  c h a n g e s  of th e  l a s t  40 y e a r s  w as the 
f o r m a t io n  of a new C o m m it te e  on N o r th  A m e r ic a n  W ild life  P o l ic y  in  
1972. T h e i r  r e p o r t  r e - e x a m i n e d  th e  p r in c ip le s  and p r o g r a m s  
a ffe c t in g  a l l  w ild life  r e s o u r c e s ,  su p p le m e n tin g  and  updating  th e  1930 
A m e r i c a n  G am e P o l ic y  (A llen  1972). A se c o n d  r e s p o n s e  took  the  
f o r m  of f e d e r a l  l e g is la t io n :  the  M u ltip le  U s e -S u s ta in e d  Y ield  A ct of 
1960; th e  W i ld e r n e s s  A ct of 1964; th e  N a tio n a l  E n v iro n m e n ta l  P o l ic y  
A c t  of 1969; th e  E n d a n g e re d  S p e c ie s  A ct of 1973; the  F o r e s t  and 
R ang e  R en ew ab le  R e s o u r c e s  P la n n in g  A ct of 1974; and  the  N a tio n a l  
F o r e s t  M a n ag e m en t A ct of 1976. Som e of th e s e  law s p ro v id e d  f o r  
a c tu a l  p r o te c t io n  of w i ld l i fe  s p e c i e s ,  w h e r e a s  o th e r s  m a d e  fu ll  
c o n s id e r a t io n  of w i ld l i fe  m a n d a to r y  in  l a n d - u s e  p lan n in g  p r o c e s s e s .
A s r e q u i r e d  b y  f e d e r a l  law , th e  U p p e r  R a t t le s n a k e  D ra in a g e  
i s  c u r r e n t l y  the  s u b je c t  of 2 l a n d - u s e  p lan n in g  p r o c e s s e s  by  e m p lo y e e s  
of the  U n ited  S ta te s  F o r e s t  S e r v ic e  (USFS). T he R o a d le s s  A r e a  
R ev iew  and  E v a lu a t io n  (RARE) p r o c e s s  w a s  begun  in  1972 "to  id en tify  
th o se  r o a d l e s s ,  un d ev e lo p ed  a r e a s  th a t  a p p e a re d  to  be  the  b e s t  c a n d i ­
d a te s  f o r  in c lu s io n  in th e  N W PS" (N ationa l W i ld e r n e s s  P r e s e r v a t i o n  
S y s te m ; USDA F o r e s t  S e rv ic e  1979). In th e  f in a l  e n v iro n m e n ta l  s t a t e ­
m e n t  of R A R E II, th e  R a t t l e s n a k e  w a s  r e c o m m e n d e d  f o r  f u r t h e r  
p la n n in g .
T he  s e c o n d  p lan n in g  p r o c e s s  in v o lv e s  fo rm u la t in g  a  f o r e s t - w id e  
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m a n a g e m e n t  p lan  f o r  th e  L o lo  N a t io n a l  F o r e s t .  One of 31 m a jo r  c o n ­
s i d e r a t io n s  in th is  p r o c e s s  c o n c e r n s  th e  R a t t le s n a k e :  s p e c i f ic a l ly ,  
how r e c r e a t i o n  in  th e  D ra in a g e  sh o u ld  be  m a n a g e d  (D an ie ls ,  S u p e r ­
v i s o r ,  L o lo  N a t io n a l  F o r e s t ,  p e r s .  c o m m . ).
M y s u r v e y  of th e  n o n g a m e  m a m m a ls  of the  R a t t le s n a k e  
D ra in a g e  w a s  b e g u n  in r e s p o n s e  to  bo th  c u r r e n t  i n t e r e s t  in n o ngam e  
w ild l i fe  and  th e  n e e d  fo r  c o m p re h e n s iv e  d a ta  on w h ich  to  b a s e  m a n a g e ­
m e n t  p la n s .  T o  fu lf i l l  th e s e  n e e d s ,  m y  o b je c t iv e s  w e r e  to:
1) d e te r m in e  w ha t s p e c ie s  of n o n g am e  m a m m a ls  inh ab it  the  
D ra in a g e ,  t h e i r  d is t r ib u t io n  by  h a b i ta t ,  and  r e la t iv e  
a b u n d an c e  w ith in  each  h a b ita t ;
2) d e te r m in e ,  in  a  g e n e r a l  w ay , th e  n a tu r e  of the  p r e y  b a s e  
and how it is  u t i l i z e d  w ith in  e a c h  h a b ita t  type; and
3) m ak e  s u g g e s t io n s  r e g a r d in g  the  im p a c t ( s )  v a r io u s  
m a n a g e m e n t  o p tion s  cou ld  h a v e  on the  non gam e  m a m m a ls  
in the  D ra in a g e .
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C H A P T E R  II
STUDY AREA
D e s c r ip t io n
L o c a t io n  and  o w n e r s h ip . T he  U pper R a t t le s n a k e  C r e e k  
D ra in a g e  i s  lo c a te d  8.3 k m  n o r th  of M iss o u la  in w e s t e r n  M ontana 
( F ig u r e  1). T h e  D ra in a g e  is  b o r d e r e d  by  the  F la th e a d  Ind ian  R e s e r ­
v a t io n  on th e  n o r th ,  the  G old C r e e k  D ra in a g e  on th e  e a s t ,  and  the  
G ra n t  C r e e k  D ra in a g e  on the  w e s t .  T he  s tu d y  a r e a  e n c o m p a s s e s  
a p p r o x im a te ly  21, 053 ha; 46% is  owned by  the  USFS and  41% by the 
M o ntana  P o w e r  C o m p an y  (M PC ). S m a ll  p a r c e l s  (227 ha  and  s m a l l e r )  
a r e  ow ned by  U n ited  S ta te s  P ly w oo d , the  S ta te  of M ontana , the  
R a t t l e s n a k e  V a l le y  I r r ig a t io n  C o m pany , I. E . P e t e r s o n ,  and  the 
B u r l in g to n  N o r th e r n  R a i l r o a d  (H eard o n  1975).
H y d ro lo g y . R a t t l e s n a k e  C r e e k  o r ig in a te s  on the  f lan k s  of 
M cL eod  and  T r ia n g le  p e a k s ,  flow ing  so u th  o r  so u th w e s tw a rd  to  end in 
th e  C la r k  F o r k  of th e  C o lu m b ia  R iv e r  a t  M is s o u la .  T h i r t y - s e v e n  km  
long , th e  C r e e k  d e s c e n d s  1613 m  f r o m  s o u r c e  to  m o u th .  Of th e  9 
p e r e n n i a l  t r i b u t a r i e s ,  3 (W ran g le , L ak e ,  and  High F a l l s  c r e e k s )  
o r ig in a te  f r o m  g la c ia l  la k e s ;  th e  r e m a in in g  6 (P o rc u p in e ,  E a s t  F o r k  
R a t t l e s n a k e ,  B e e s k o v e ,  P i l c h e r ,  F r a s e r ,  and  S p r in g  c r e e k s )  o r ig in a te
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f r o m  s p r in g s .  N u m e ro u s  i n te r m i t t e n t  s t r e a m s ,  d ra in in g  r e l a t iv e ly  
s m a l l  a r e a s  and flow ing  only  d u r in g  h igh  run o ff  p e r io d s ,  a ls o  feed  
R a t t l e s n a k e  C r e e k .  M ore  than  20 la k e s  a r e  lo c a te d  in  the  s tu d y  a r e a ,  
m o s t ly  on th e  w e s t  s id e ,  b e tw e e n  S tu a r t  and  M cL eod  p e a k s  (R eard o n  
1975). T h e  w a te r s h e d  is  c h a r a c t e r i z e d  by  a r e l a t i v e ly  h igh  p eak  
d i s c h a r g e  p e r  un it a r e a ,  a  d i s p ro p o r t io n a te ly  l a r g e  am o un t of w hich  
c o m e s  f r o m  th e  u p p e r  e le v a t io n s  (Van d e r  P o e l  1979).
G eo lo g y . At l e a s t  3 a d v a n c e s  of m o u n ta in  g la c ia t io n  du ring  
th e  P le i s to c e n e  c a r v e d  th e  R a t t l e s n a k e  V a lle y ,  p ro d u c in g  the  U -sh a p e d  
can yon , h ang ing  v a l l e y s ,  and  n u m e r o u s  c i r q u e s .  M o ra in a l  and  ou tw ash  
d e p o s i t s ,  l a id  b e tw ee n  g la c ia l  a d v a n c e s ,  occupy  m o s t  of th e  V a lley  
b o t to m . T he  t e r m i n a l  m o r a in e  is  a  t r a n s v e r s e  r id g e  in  the  so u th w e s t  
q u a r t e r  of s e c t io n  19, T .14N  R.18W  (N elson  and  D obe ll  1961, V an  d e r  
P o e l  1979). L o c a l  g la c ia l  ic e  m a y  h av e  ex ten d ed  f u r t h e r  so u th , in to  
th e  L o w e r  R a t t le s n a k e  D ra in a g e ,  r a t h e r  than  end ing  a t  the  t r a n s v e r s e  
m o r a in e .  S t r a n d l in e s  f r o m  G la c ia l  L ake  M is s o u la  a r e  ev iden t in  the  
lo w e r  canyon  up to  an  e le v a t io n  of 1341 m  (Van d e r  P o e l  1979).
T a lu s  f o r m a t io n  and  c r e e p  a r e  a c t iv e  p h e n o m e n a , and  a l lu v ia l ,  
l a n d s l id e ,  and c o l lu v ia l  d e p o s i ts  a r e  p r e s e n t  th ro u g h o u t  the  D ra in a g e  
(Van d e r  P o e l  1979). P a r e n t  m a t e r i a l s  inc lude  a r g i l l i t e s ,  q u a r t z i t e s ,  
an d  l im e s to n e s  of th e  P r e c a m b r i a n  B e lt  s e r i e s ,  a s  w e l l  a s  C a m b r ia n  
s h a l e s  and  l im e s to n e s  (N elson  and  D obe ll  1961).
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C l im a te . T he  c l im a te  of the  M iss o u la  a r e a ,  inc lud ing  the  
R a t t l e s n a k e  D ra in a g e ,  i s  s e m i - a r i d  w ith  an a v e ra g e  an n u a l p r e c i p i t a ­
t io n  of 32 c m . T he  a v e r a g e  m a x im u m  t e m p e r a t u r e  fo r  the  y e a r  i s  
13 .3°C  and  the  m in im u m  is  -0 .8 °C ;  e x t r e m e s  of 40.5®C and -34.4®C 
h a v e  b e en  r e c o r d e d .  T he  m a x im u m  t e m p e r a t u r e  r e a c h e s  3 2 °C o r  
h ig h e r  22 days in  eac h  y e a r ,  and  0°C  o r  below  51 d a y s .  The a v e ra g e  
a n n u a l  sn o w fa ll  is  121 cm  (Knoche 1968).
V e g e ta t io n . T he  v e g e ta t io n  in  the  s tu d y  a r e a  f o r m s  a m o s a ic  
of ty p e s  b e c a u s e  of v a ry in g  to p o g ra p h y , s o i l s ,  and  m o is tu r e  a v a i l ­
a b i l i ty .  T h e s e  ty p es  in c lu d e  a lp in e  tu n d ra ;  su b a lp in e ,  s p r u c e - f i r ,  
lo d g ep o le  p in e ,  and  D o u g la s - f i r  f o r e s t s ;  r i p a r i a n  a r e a s ;  bog m ead o w s; 
f o r e s t e d  and  r o c k  s c r e e ;  and m a n - c r e a t e d  m ead o w s and c le a r c u t s .
T r e e  s p e c ie s  in c lu d e  a sp e n ,  b la c k  cottonw ood, D o u g la s - f i r ,  
E n g e lm a n n  s p r u c e ,  g ra n d  f i r ,  lo d g ep o le  p ine , p o n d e ro s a  p ine , 
su b a lp in e  f i r ,  w e s t e r n  l a r c h ,  a n d  w h i te b a r k  p in e .  T he  m o s t  c o m m o n  
s h r u b s  a r e  a ld e r ,  c e a n o th u s ,  c h o k e c h e r r y ,  c re e p in g  O re g o n  g ra p e ,  
e l d e r b e r r y ,  h u c k le b e r r y ,  k in n ik in n ick ,  m e n z ie s i a ,  n in e b a rk ,  
p a c h i s t im a ,  r e d - o z i e r  dogwood. R o cky  M ounta in  m ap le ,  r o s e ,  
s e r v i c e b e r r y ,  s n o w b e r r y ,  s p i r e a ,  w illow , and  yew . Sedges  and 
g r a s s e s  su c h  a s  f e s c u e s ,  w h e a t g r a s s e s ,  b l u e g r a s s e s ,  p i n e g r a s s ,  and  
b lu e  jo in t  a r e  p r e s e n t  th ro u g h o u t  the  a r e a .  N u m e ro u s  fo rb s  a r e  a ls o  
p r e s e n t ,  in c lu d in g  a r n i c a ,  b a l s a m r o o t ,  b e a r g r a s s ,  b e d s t r a w ,  f i r e w e e d .
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g l a c i e r  l i ly ,  m o u n ta in  h e a th ,  k napw eed , lu p in e ,  m e a d o w ru e ,  p r i n c e 's  
p in e ,  qu een cu p , p y ro la ,  s e n e c io ,  S o lo m o n 's  s e a l ,  s t r a w b e r r y ,  and 
w ild  onion .
H is to r y
F i r e . V e ry  l i t t l e  f i r e  h i s t o r y  d a ta  a r e  a v a i la b le  fo r  the  
R a t t l e s n a k e  D ra in a g e .  A 60 c m  D o u g la s - f i r  s la b  cut in  1977 f r o m  
W oods Gulch sh o w s e v id e n c e  of 10 f i r e s ,  th e  m o s t  r e c e n t  in 1919. A 
m a j o r  f i r e  b u rn e d  m u ch  of the  U p p e r  D ra in a g e  so u th  of S tu a r t  P e a k  in 
1919; a n o th e r  o c c u r r e d  in  th e  Shoo F ly  M eadow s a r e a  (F ig u re  2). 
S m a l l e r  f i r e s  th an  th o se  of 1919 o c c u r r e d  d u r in g  1914, 1917, and 
1944 (B row n 1979).
L o g g in g . P r i o r  to  1930, t im b e r  h a r v e s t in g  w as  r e s t r i c t e d  
to  W oods, S aw m ill ,  D ry  and  S p r in g  g u lc h e s ,  and  the  R a t t le s n a k e  
V a l le y  so u th  of th e  E a s t  F o r k  R a t t l e s n a k e  C r e e k .  M uch of th is  logging  
w a s  to  c l e a r  th e  lan d  f o r  a g r i c u l t u r a l  and  d e v e lo p m e n ta l  p u r p o s e s ,  
a l thoug h  so m e  c o m m e r c i a l  h a r v e s t in g  a l s o  o c c u r r e d .  B e tw een  1956 
and  1964, m a j o r  logg ing  o p e ra t io n s  w e r e  c o n d u c ted  on M PC lan d s  by 
th e  R o th e r  L u m b e r  C o m p an y  of M is s o u la .  A to ta l  of 52,800 m ^ of 
wood w e r e  cu t in 2 s t a g e s  ( F ig u r e  3):
1) 7440 m 3 of m a t u r e  and  o v e r m a tu r e  r e s i d u a l  t im b e r  
s e l e c t iv e ly  cu t d u r in g  4 m o n th s ,  1956 and 1957; and
2) 45 ,360 m 3 c l e a r -  and  s e l e c t iv e ly  cu t b e tw e e n  1958 and  1964.
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USFS la n d s  a r e  uncu t f o r  th e  m o s t  p a r t  a lth oug h  2400 w e re  
r e m o v e d  f r o m  la n d s  a long  the  ro a d  r i g h t - o f - w a y  and  f r o m  sa lv a g e  
c u t t in g  2 s m a l l  t r a c t s  a long  L ake  C r e e k  d u r in g  1958-1964  (R eard o n  
1975).
A g r i c u l t u r e . T he  e a r l i e s t  in h a b i ta n ts  of th e  U pper  R a t t l e ­
sn a k e  V a l le y  w e r e  Ind ian s  who h u n ted  in the  V a l le y  and l a t e r  t r a d e d  
w ith  an d  w o rk e d  f o r  the  w h ite  m a n .  D u rin g  the  l a te  1 8 0 0 's ,  w h ite  m en  
b e g a n  m ov ing  in to  the  a r e a ,  fo rc in g  the  Ind ians  out. Som e of the  e a r ly  
w h ite  s e t t l e r s  w e r e  w o o d c h o p p e rs ,  t r a p p e r s ,  and m in e r s ,  c la im in g  
t h e i r  land  u n d e r  the  T im b e r  and  Stone A ct of 1878. O th e r  s e t t l e r s  
w e r e  f a r m e r s  tak in g  ad v an tag e  of the H o m e s te a d  A ct of 1862 (W endel 
1978). By 1900, s c a t t e r e d  a g r i c u l t u r a l  u se  ex ten d ed  in to  S pring  Gulch 
and  up R a t t le s n a k e  C any on  to  th e  E a s t  F o r k .  In 1936, the  M PC bought 
out a l l  the  la n d o w n e rs  in  the  s tu d y  a r e a  and  re m o v e d  a l l  b u i ld in g s  to  
p r e v e n t  p o llu tio n  of the  w a t e r  s y s te m .  C o m m e r c i a l  a g r i c u l tu r e  in the  
a r e a  v i r tu a l l y  c e a s e d  a t  th a t  t im e  (R e a rd o n  1975).
C a t t le  g r a z in g  h a s  o c c u r r e d  on a  v e r y  l im i te d  b a s i s .  B e tw een  
1958 and  1968, th e  M FC le a s e d  out about 162 h a  a long  S p r in g  C r e e k  f o r  
c a t t l e  g ra z in g ,  a  u se  w h ich  h a s  s in c e  b e e n  d is c o u ra g e d  on lan d s  above 
th e  w a t e r  in ta k e  d a m . No g ra z in g  p e r m i t s  h av e  b e e n  i s s u e d  f o r  USFS 
la n d s  a s  th e y  a r e  not s u i ta b le  f o r  g r a z in g  b y  d o m e s t ic  s to c k  (R e a rd o n  
1975). F o r  m a n y  y e a r s ,  c a t t l e  f r o m  the  W ooten  R an ch  ad jo in ing
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S a w m ill  Gulch h av e  t r e s p a s s e d  in to  S p r in g  G ulch  and  the  R a t t le s n a k e  
V a l le y .  An e m p lo y e e  of the  M P C  once  co u n te d  a s  m a n y  a s  40 h e a d  of 
t r e s p a s s i n g  c a t t l e .  T h e  t r e s p a s s  p r o b le m  ended in  e a r l y  1976 w hen 
G il le  W ooten  d ied  (L e u sc h e n ,  M a n a g e r  M is s o u la  D iv is io n , M ontana 
P o w e r  C om p an y , p e r s .  c o m m . ).
W a t e r s h e d . R a t t l e s n a k e  C r e e k  h a s  b e e n  an  im p o r ta n t  s o u rc e  
of w a te r  fo r  th e  M is s o u la  V a l le y  s in c e  the  1 8 0 0 's .  U se  of the  C re e k  
a s  a d r in k in g  s o u r c e  p r e d a te d  th e  founding of the  c i ty  in 1864. The 
C r e e k  w a s  d iv e r te d  n u m e r o u s  t im e s  fo r  i r r ig a t i o n  a f t e r  1868. By 
1900, th e  d e m an d  f o r  w a te r  f r e q u e n t ly  e x c e e d e d  a v a i la b i l i ty  d u rin g  
p e r io d s  of h igh  u s e .  B e tw een  1903 and  1950, a c o m m is s io n e r  w as  
s e a s o n a l ly  e m p lo y ed  to  a p p o r t io n  the  C r e e k  w a te r  by  d e c re e ;  a  job 
th a t  d e c l in e d  in  im p o r ta n c e  a s  i r r i g a t i o n  l e s s e n e d .  T he M PC p u r ­
c h a s e d  the  w a te r  s y s te m  in 192 9 and  h a d  a c q u i r e d  t h e i r  R a t t le s n a k e  
la n d s  by  1936 (R e a rd o n  1975). N e g o t ia t io n s  f o r  the  s a le  of th e  w a te r  
f a c i l i t i e s  (but not the  M P C 's  R a t t l e s n a k e  lan d s )  a r e  c u r r e n t ly  in 
p r o g r e s s  b e tw e e n  th e  M PC  and  the  P a r k  W a te r  C o m pany  of Downey, 
C a l i f o r n ia  (S h ir ley  1979).
T he  R a t t l e s n a k e  D ra in a g e  h a s  b e e n  m a n a g e d  by  the  M PC 
p r i m a r i l y  a s  a  w a te r s h e d .  About 45% of M is s o u la 's  w a te r  n e e d s  a r e  
p r e s e n t l y  su p p l ie d  b y  R a t t l e s n a k e  C r e e k ,  w e l ls  su p p ly  the  r e m a in in g  
55%. W e lls  c a n  su p p ly  a l l  of th e  c i t y 's  w a t e r  and do s o  d u r in g  s p r in g
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ru n o ff  (b ec au se  of a  h igh  s e d im e n t  lo ad  in the  C r e e k ) .  In ad d it ion , a s  
M is s o u la  ex p an d s , w e l ls  a r e  b e c o m in g  m o r e  im p o r ta n t  b e c a u s e  th ey  
a r e  p ro v id in g  f o r  th is  e x p a n s io n  (L e u sc h e n ,  p e r s .  c o m m . ).
R e c r e a t io n . R e c r e a t io n a l  u se  of th e  R a t t le s n a k e  h a s  g row n  
r a p id ly ,  p a r t i c u l a r l y  a s  p u b lic  a w a r e n e s s  abou t th e  a r e a  h a s  i n c r e a s e d .  
T o  cope  w ith  th e  i n c r e a s e d  r e c r e a t i o n a l  u se  and  r e d u c e  la n d -u s e  c o n ­
f l i c t s ,  a  n u m b e r  of m a n a g e m e n t  s t e p s  h av e  b e en  ta k e n  by  the USFS 
and  M P C . In 1970, the  M FC  in s ta l l e d  a  lo ck ed  g a te  a t  S aw m ill  G ulch, 
c lo s in g  the  m a in  ro a d  to  v e h ic le s  w id e r  than  100 cm . P r i o r  to  s u m m e r  
1975, the  USFS and  M FC  d ra f te d  a  s e t  of i n t e r im  g u id e l in e s  to  r e g u ­
l a t e  r e c r e a t i o n a l  u se .  S ince  then , m a n y  of th e  t r a i l s  in the  s tu d y  a r e a  
h a v e  b e e n  c lo s e d  to  m o to r c y c le  t r a f f i c ,  a  n u m b e r  of s ig n s  (includ ing  a 
m a p  a t  the  m a in  g a te ,  d i s ta n c e  s ig n s  a t  the  S pring  G ulch  t r a i l  ju n c t io n ,  
and  s ig n s  p ro h ib i t in g  m o to r c y c le  u se )  h av e  b e en  e r e c te d ,  and a fen c e  
w a s  in s ta l l e d  a c r o s s  th e  S p r in g  G ulch ro a d .  B eg in n in g  in 1976, the  
USFS and  M PC h av e  s p l i t  th e  c o s t  of a  b a c k c o u n try  p a t r o lm a n  to  
e n fo rc e  the  r e g u la t io n s  on r e c r e a t i o n a l  u se  d u r in g  the s u m m e r  
(R e a rd o n  1975; L e u s c h e n ,  p e r s .  c o m m .) .
A lm o s t  27 ,000  p e o p le  v i s i t e d  the  U p p e r  R a t t le s n a k e  be tw een  
s u m m e r  1977 and  s p r in g  1978, bu t t h e i r  u se  p a t t e r n s  v a r i e d  s e a s o n a l ly .  
M ost v i s i t o r s  (60-70%) t r a v e le d  on foo t, e x ce p t  in  the  w in te r  w hen  m o s t  
u s e r s  (71%) w e r e  on c r o s s - c o u n t r y  s k i s .  M o to r iz e d  u s e ,  bo th  m o t o r ­
c y c le s  and  sn o w m o b i le s ,  a c c o u n te d  f o r  2 5% of s u m m e r  u s e ,  d e c r e a s in g
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
15
to l e s s  than  4% in  the  w in te r .  A ll  m o to r i z e d  u se  w a s  r e s t r i c t e d  to  
the  m a in  ro a d ,  w h e r e a s  h i k e r s  g e n e r a l ly  p r e f e r r e d  S pring  Gulch 
(ex cep t  in  the  s p r in g  w hen  t w o - th i r d s  of the  h i k e r s  u se d  th e  m a in  
r o a d ) .  A l a r g e  p r o p o r t io n  (about 80%) of u se  o c c u r s  w ith in  5 km  
of th e  lo c k e d  g a te ;  m o to r c y c l e s  ten d  to  p e n e t r a t e  f u r t h e r  in to  the  
D ra in a g e .  O v e rn ig h t  u se  is  not g r e a t ,  r a n g in g  f r o m  12% in the 
s u m m e r  to  1.4% in the  w in te r ,  and  m o s t  o v e rn ig h t  u s e r s  p r e f e r  to 
t r a v e l  b y w a y  of S p r in g  G ulch . An e s t im a te d  72 7 v i s i t o r - u s e  days 
w e r e  c a lc u la te d  f o r  the  h ig h c o u n t ry  (the High F a l l s ,  L ake , and 
W ra n g le  c r e e k  b a s in s )  b e tw ee n  1 J u ly  and  15 S e p te m b e r  1977; about 
o n e - th i r d  w as  b y  d a y -u s e  g ro u p s ,  the  r e s t  b y  o v e rn ig h t  g ro u p s .  
H unting  i s  a llo w ed  d u r in g  th e  f a l l  but only  10-15% of the  fa l l  v i s i t o r s  
a r e  h u n te r s  (M cCool and  K e lle y  1977; M cC ool and P h i l le y  1978a, b, 
c ).
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C H A P T E R  III 
M ETHODS AND M A TERIA LS
T r a p l in e s
S m a ll  m a m m a ls  w e r e  t r a p p e d  d u r in g  2 f ie ld  s e a s o n s  in  14 
lo c a t io n s  r e p r e s e n t i n g  d i f f e re n t  h a b i ta t s ,  e le v a t io n s ,  and  a s p e c t s .  
L o c a t io n s  w e r e  c l a s s i f i e d  in to  h a b i ta t  ty pes  b a s e d  on the  p r e s e n c e  of 
s p e c i f i c  in d ic a to r  p la n ts  ( P f i s t e r  et a i .  1977). T he p r e s e n c e  of o th e r  
key  food s p e c ie s  w a s  a ls o  n o ted ,  a s  w e r e  t r e e  d i a m e te r s  at b r e a s t  
h e ig h t ,  p e r c e n t  canopy  c lo s u r e ,  s e r a i  s ta g e ,  and  s ta n d  h i s t o r y  ( f i re ,  
lo gg ing , g r a z in g ,  e tc .  ). Tw o p lo ts  w e r e  u s u a l ly  s a m p le d  p e r  lo ca tio n  
b u t  on ly  1 p lo t w a s  s a m p le d  in  th o se  lo c a t io n s  w ith  a p p a re n t ly  h o m o ­
g e n e o u s  v e g e ta t io n .  A d d i t io n a l  ty p e s  w e r e  added  f o r  c l e a r c u t s ,  
co ttonw ood  b o t to m s ,  and  old h o m e s te a d  s i t e s .
T r a p l in e s  c o n s i s t e d  of 60 s m a l l  s n a p t r a p s  p la c e d  in g ro u p s  
of 3, e a c h  g roup  abou t 8 m  a p a r t ,  w ith  a t ra p p in g  p e r io d  of 3 days  
(C alhoun  1948). T r a p s  w e r e  b a i te d  w ith  a  m ix tu r e  of p ean u t  b u t t e r  
and  a n i s e  o il .  S ite  l im i ta t io n s  ( to pog raph y , v e g e ta t io n ,  e tc .  ) o c c a ­
s io n a l ly  r e s u l t e d  in f e w e r  th a n  60 t r a p s  b e in g  u se d .  F o u r  to  eight 
8 X  9 X  2 3 - c m ,  c o l la p s ib le  S h e rm a n  l i v e t r a p s  b a i te d  w ith  p ean u t  b u t t e r  
and  su n f lo w e r  s e e d s  w e r e  s e t  in 7 t r a p l in e s .
16
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E x te r n a l  m e a s u r e m e n t s ,  r e p r o d u c t iv e  s t a tu s ,  and  p h y s ic a l  
co n d it io n  w e r e  r e c o r d e d  fo r  e a c h  m a m m a l  s n a p t r a p p e d .  L iv e tra p p e d  
m a m m a l s  w e r e  m a r k e d  b y  to e -c l ip p in g  and  r e l e a s e d  a f t e r  r e c o rd in g  
e x te r n a l  m e a s u r e m e n t s ,  and  w hen  id e n t i f ia b le ,  s e x .  S p ec ie s  w e r e  
id e n t i f ie d  u s in g  k e y s  b y  H offm ann and P a t t i e  (1963) and B u r t  and 
G r o s s e n h e id e r  (1976).
T he  p r e s e n c e  of o th e r  m a m m a ls  w as  r e c o r d e d  f r o m  o b s e r ­
v a t io n s  of s ig n  ( t r a c k s ,  s c a t s ,  m id d e n s ,  e t c . )  o r  the  a n im a l  i t s e l f .
S cen t  S ta t io n  L in e s
T w o s c e n t  s ta t io n  l in e s  w e r e  ru n  a long  the  m a in  ro a d  th ro u g h  
th e  D r a in a g e  d u r in g  s u m m e r  1977. T he v e g e ta t io n  a d ja c e n t  to  each  
s c e n t  s t a t io n  w as  c l a s s i f i e d  fo llow ing  th e  s a m e  p r o c e d u r e  u se d  in 
t r a p l in e  lo c a t io n s  b u t  w ith  on ly  1 p lo t  p e r  s ta t io n .
E a c h  s c e n t  s ta t io n  c o n s i s te d  of a 0 .9 7 -m  d ia m e te r  c i r c l e  of 
l e v e l  g ro u n d  ev en ly  c o v e re d  w ith  f in e ly  s i f te d  d i r t .  A s m a l l  p la s t i c  
c a p s u le  co n ta in in g  i s o v a l e r i c  a c id  p la c e d  in  the  c e n t e r  of the c i r c l e  
s e r v e d  to  a t t r a c t  a n im a ls  to  the  s ta t io n .  S ta tio n s  w e re  s e t  a p p ro x i ­
m a te ly  0.5 km  a p a r t  ( s o m e t im e s  m o r e  o r  l e s s ,  depend ing  on the  
t e r r a i n )  on a l t e r n a t e  s id e s  of th e  ro a d ,  w ith  50 s ta t io n s  in the f i r s t  
l in e .  T he  s e c o n d  l in e  on ly  h a d  40 s t a t io n s  b e c a u s e  a  b r id g e  o v e r  
P o r c u p in e  C r e e k  w a s  c lo s e d ,  p r e v e n t in g  a c c e s s  to  th e  u p p e r  s c e n t  
s t a t i o n s .  E a c h  l in e  w a s  c h e c k e d  f o r  5 c o n s e c u t iv e  days (L in h a r t  and
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K now lton  1975).
A n im a l  t r a c k s  found in  the  s t a t io n s  w e r e  id en t i f ie d  f r o m  
M u r ie  (1974) and  r e c o r d e d .  M a m m a l s ig n  in  the  h a b i ta t  type p lo ts  
w e r e  a l s o  no ted .
D a tu m  A n a ly s is
T o  f a c i l i t a t e  t r a p l in e  d a tu m  a n a ly s i s ,  s ta n d a rd iz e d  c a tc h  
r a t e s  p e r  100 t r a p - n i g h t s ,  C R , w e r e  c a lc u la te d :
ni
CR = 100
w h e r e  n^ i s  the  n u m b e r  of in d iv id u a ls  in  h a b i ta t  i, and  t^ is  the 
n u m b e r  of t r a p  -n ig h ts  in  h a b i ta t  i. A n a ly s is  of s c e n t  s ta t io n  d a ta  w as 
b a s e d  on the  n u m b e r  of v i s i t - d a y s  r e c o r d e d  p e r  s p e c ie s  in  each  
h a b i ta t .
B e c a u s e  a l l  m a m m a ls  c o l le c te d  in the  t r a p l in e s  could  be  
id e n t i f ie d  and  coun ted , B r i l l o u i n 's  fo rm u la  g iv e s  the  m o s t  a p p ro p r ia te  
m e a s u r e  of s m a l l  m a m m a l  d iv e r s i ty ,  H (P ie lo u  1966):
H = & InN n i  I ng I . . . ng l
w h e r e  N is  the  to ta l  n u m b e r  of in d iv id u a ls ,  s  th e  n u m b e r  of s p e c ie s ,  
an d  nĵ  th e  n u m b e r  of in d iv id u a ls  in  the  i^^ s p e c ie s ,  so  th a t  Z n^ = N. 
T h e  m a x im u m  p o s s ib le  d iv e r s i ty ,  o c c u r s  w hen  in d iv id u a ls  a r e
d i s t r ib u t e d  am o n g  the  s p e c i e s  a s  e v e n ly  a s  p o s s ib le  and  i s  c a lc u la te d
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f r o m  th e  fo rm u la ;
w ith  the  in te g e r  p a r t  of and  r  = N -  . E v e n n e s s ,  J ,
i s  the  r a t i o  of the  o b s e r v e d  s p e c ie s  d i v e r s i t y  to  th e  m a x im u m  p o s s ib le  
d iv e r s i ty :
H
J  = H“ m ax
E a c h  s c e n t  s ta t io n ,  h o w e v e r ,  r e p r e s e n t e d  a  l a r g e  c o m m u n ity  
w h o se  c h a r a c t e r i s t i c s  c a n  on ly  b e  i n f e r r e d  f r o m  a sa m p le ;  th us  the  
Shannon index  (Shannon and  W e a v e r  1964) i s  th e  a p p ro p r ia te  d iv e r s i ty  
in d ex  (P ie lo u  1977):
H' = -  2 p£ In p£
w ith  p^ th e  p r o p o r t io n  of to ta l  v i s i t - d a y s  in  h a b i ta t  i .  The m a x im u m  
p o s s ib le  d i v e r s i t y  is  g iv e n  by
^ 'm a x  “ " ^  s ^ '
w h e r e  s*  is  th e  t o ta l  n u m b e r  of s p e c ie s  in th e  co m m u n ity , and  
e v e n n e s s  by
V ' =
In s*  '
S p e c ie s  r i c h n e s s  and  M cN au g h to n ’s (1967) c o m m u n i ty  d o m i­
n a n c e  in dex  p ro v id e d  2 a d d i t io n a l  m e a s u r e s  of d i v e r s i t y  fo r  bo th  
t r a p l i n e s  and  s c e n t  s t a t io n s .  T he  c o m m u n i ty  d o m in a n ce  index  e q u a ls
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the  p e r c e n ta g e  of the  a b s o lu te  d e n s i ty  c o n tr ib u te d  by  the  2 m o s t  
ab u n d an t  s p e c ie s  in  a  c o m m u n i ty  and  i s  i n v e r s e ly  r e l a t e d  to  d iv e r s i ty .
C o r r e l a t i o n s  b e tw e e n  t r a p l in e  d i v e r s i t i e s  and  h a b i ta t  f e a tu r e s  
w e r e  c a lc u la te d  w ith  the  K en d a ll  r a n k  and  p a r t i a l  r a n k  c o r r e l a t io n  
c o e f f ic ie n t s ,  t (tau; S ieg e l  1956). P e a r s o n 's  c o r r e l a t io n  co e ff ic ien t ,  
r  (W onnacott and  W on naco tt  1972), w a s  u se d  w ith  s c e n t  s ta t io n  d a ta .
A r e l a t i v e  m e a s u r e  of th e  r a n g e  of r e s o u r c e s  exp lo ited  by a 
s in g le  s p e c ie s  i s  n ic h e  b r e a d th ,  B:
f p i "
w h e r e  pĵ  is  th e  p r o p o r t io n  of to ta l  c a tc h  r a t e  o r  v i s i t - d a y s  in h a b ita t  i 
(M a c A r th u r  1972). N ich e  b r e a d th  v a lu e s  w e r e  s ta n d a r d iz e d  to  v a r y  
b e tw e e n  0 and 1 b y  d iv id ing  b y  the  to ta l  n u m b e r  of h a b i ta ts ,  th e r e b y  
f a c i l i t a t in g  c o m p a r i s o n  of v a lu e s  (P ia n k a  1973).
In th is  s tu d y , e a c h  h a b i ta t  w a s  s a m p le d  by  a  t r a n s e c t  of 
v a r i a b l e  len g th .  Tw o in d ic e s  w e r e  u s e d  in  d e te rm in in g  n iche  o v e r la p ,  
a  m e a s u r e  of jo in t  o c c u p a n c y  of t r a n s e c t s .  T h e  f i r s t ,  P ia n k a 's  (1973) 
m u l t ip l i c a t iv e  m e a s u r e ,  r e f l e c t s  th e  a m o u n t  of e c o lo g ic a l  s i m i l a r i t y  
b e tw e e n  th e  2 s p e c ie s :
Z Pij Pik
V  f  P ij"  ?  P i k '
w h e r e  Pj ĵ and  p^^ a r e  th e  p r o p o r t io n s  of th e  i^^ r e s o u r c e  u se d  by the  
j^^ and  k^h s p e c i e s  r e s p e c t iv e ly .  T h is  e q u a tio n  is  s y m m e t r i c ,  g iv ing
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a s in g le  o v e r la p  v a lu e  fo r  e a c h  s p e c i e s  p a i r .  V a lu es  f o r  O jk a r e  
n e v e r  l e s s  than  0 (s ign ify ing  no  o v e r la p )  o r  g r e a t e r  than  1 (the n iche  
s p a c e  of j c o m p le te ly  o v e r l a p s  th a t  of k).
T he  se c o n d  index  m e a s u r e s  the  d e g re e  to  w hich  f r e q u e n c y  of 
i n t e r s p e c i f i c  e n c o u n te r  i s  h ig h e r  o r  lo w e r  th an  it  would be  if each  
s p e c ie s  u t i l i z e d  e a c h  r e s o u r c e  s t a te  in  p ro p o r t io n  to  i ts  abundance  
(H u r lb e r t  1978). W ith m y  d a ta ,  t r a n s e c t  le n g th  r e p r e s e n t s  "h ab ita t  
a b u n d a n c e "  and  H u r l b e r t ' s  f o r m u la  a d ju s ts  f o r  t r a n s e c t  v a r ia t io n s :
T = V
^  XY T
w h e r e  A is  the  to ta l  s i z e  o r  abu n d an ce  of th e  r e s o u r c e  (the to ta l  leng th  
of the  t r a p l in e s  in  m y  study); X an d  Y th e  to ta l  n u m b e r s  of the  2 
s p e c ie s ;  and  a ^ , Xj ,̂ and  yĵ  th e  p ro p o r t io n s  of h a b i ta t  i and the 
s p e c i e s  x  and  y  in  h a b i ta t  i .  If a l l  h a b i ta t s  a r e  eq u a l ly  abundan t, a s  in 
th e  s c e n t  s t a t io n  l in e s ,  th e  above  e q u a t io n  r e d u c e s  to
L  = n S
w ith  n the  to ta l  n u m b e r  of r e s o u r c e  s t a t e s .  L  a s s u m e s  a v a lu e  of 0 
w hen  no  h a b i ta t  i s  s h a r e d  by  the  2 s p e c ie s  an d  1.0 w hen each  h a b ita t  
i s  u s e d  in  p r o p o r t io n  to  i t s  ab u n d an c e  by  b o th  s p e c i e s .  L  is  g r e a t e r  
th a n  1.0 w hen  e a c h  s p e c i e s  u t i l i z e s  c e r t a i n  h a b i ta t s  m o r e  in te n s iv e ly  
th a n  o t h e r s  and  th e  u t i l i z a t io n  p r e f e r e n c e s  of th e  2 s p e c ie s  tend  to  
c o in c id e .
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O th e r  M a m m a l  D ata
M a m m a ls  w e r e  t r a p p e d  a t  2 a d d it io n a l  lo c a t io n s  in  the  
D ra in a g e ,  an old  h o m e s te a d  abo u t 0 .4 km  so u th w e s t  of F r a s e r  C re e k  
a n d  a  c a m p s i te  a d ja c e n t  to  F r a n k l in  B r id g e  (F ig u re  4). In the  f o r m e r  
lo c a t io n ,  40 8 X 8 X 2 8 - c m  l iv e t r a p s  w e r e  p la c e d  a t  16 -m  in te r v a l s  
in  a  g r id  a r r a n g e m e n t .  T h e  t r a p s ,  b a i te d  w ith  peanu t b u t te r  and 
su n f lo w e r  s e e d s ,  w e r e  c h e c k e d  tw ice  a  day  fo r  3 d a y s .  C a p tu re d  
a n im a l s  w e r e  m a r k e d  b y  to e -c l ip p in g  p r i o r  to  r e l e a s e .
E ig h t s n a p t r a p s ,  b a i t e d  w ith  b e e f  j e r k y ,  and  l iv e t r a p s ,  b a ited  
w ith  p e an u t  b u t t e r  and  j e r k y ,  w e r e  s e t  a t  the  c a m p s i te  f o r  1 and 2 
n ig h ts ,  r e s p e c t iv e ly .  T r a p p e d  a n im a l s  w e r e  h an d led  th e  s a m e  a s  
th o s e  c o l le c te d  in  th e  t r a p l in e s .
A ll  o b s e r v a t io n s  of m a m m a l s  a n d / o r  s ig n  ( s c a ts ,  t r a c k s ,  e tc .)  
w e r e  r e c o r d e d  d u r in g  d ay  h ik e s  and  e x te n d ed  s t a y s  in  th e  s tu d y  a r e a .
I a l s o  n o te d  th e  o b s e r v a t io n s  of o th e r  in d iv id u a ls  conducting  s tu d ie s  in 
th e  D ra in a g e .
P r e y  U ti l iz a t io n  and  M a n a g e m e n t  Im p a c ts
In fo rm a t io n  abou t p r e d a t o r  food h a b i t s  and  the  e ffe c ts  of 
lo g g in g , b u rn in g ,  an d  o th e r  lan d  u s e s  on v e g e ta t io n  o r  sp e c if ic  a n im a ls  
w a s  o b ta in e d  f r o m  th e  l i t e r a t u r e .
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C H A P T E R  IV 
R E SU L T S AND DISCUSSION
T r a p l in e s
H ab ita t  t y p e s . T he  14 t r a p p in g  lo c a t io n s  r e p r e s e n te d  18 
h a b i ta t  ty p e s  w ith in  the  s tu d y  a r e a  ( F ig u re  4). T h e  v e g e ta t io n  of each  
h a b i ta t  type is  d e s c r ib e d  in  T a b le  1 an d  A ppendix  C.
M a m m a ls  c o l l e c te d . S n a p tra p s  w e r e  s e t  out a  to ta l  of 2331 
t r a p p in g - d a y s  in the  14 lo c a t io n s .  D u r in g  th a t  t im e ,  148 s m a l l  
m a m m a l s  w e r e  c o l le c te d ;  62 d e e r  m ic e ;  32 w e s t e r n  ju m p in g  m ice ;
14 r e d - b a c k e d  v o le s ;  14 r e d - t a i l e d  ch ipm u nks;  13 v a g ra n t  sh re w s ;
4 m a s k e d  s h re w s ;  4 ye llow  p ine  c h ip m u n k s ;  and  1 each  of an u n id e n t i ­
f ie d  s h r e w ,  a  n o r th e r n  bog  le m m in g ,  a  lo n g - ta i l e d  v o le ,  a  m eadow  v o le ,  
an d  a n o r th e r n  f ly in g  s q u i r r e l  (T ab le  2). D u r in g  135 l iv e t ra p p in g -d a y s ,  
4 o r  5 m a m m a ls  w e r e  caugh t:  2 o r  3 d e e r  m ic e  (1 d e e r  m o u se  m a y  
h a v e  b e e n  cau g h t tw ic e ,  h a v in g  e s c a p e d  the  f i r s t  t im e  b e fo re  I could  
m a r k  it) ,  1 u n id e n t i f ie d  s h r e w ,  and  1 r e d - b a c k e d  v o le  (T ab le  3).
P r i o r  to  th is  s tu d y ,  the  n o r t h e r n  bog le m m in g  had  b e en  known 
in  M on tana  only f r o m  s p e c im e n s  c o l le c te d  in  a  s e d g e - a ld e r  bog  in 
G la c i e r  N a t io n a l  P a r k  (W righ t  1950). On 8 S e p te m b e r  1978, I t r a p p e d
23
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T a b le  1. T r a p l in e  h a b i t a t  ty p e s .
H a b i ta t  type L o c a t io n
E le v a t io n
(m)
% C anopy  
c lo s u r e
Shrub
d e v e lo p m e n t
(rank)
L and  use
F L G BG R
P o n d e r o s a  p in e / Id a h o  f e s c u e 8 1435 30 2 X X X
D o u g la s  - f i r / n i n e b a r k  - n in e b a r k 10 1290 75 17 X X
D o u g la s  -f  i r / n i n e b a r k - n i n e b a r k 5 1303 10 11 X X
D o u g l a s - f i r / b l u e  h u c k l e b e r r y -
b e a r g r a s s 1 1500 50 6 X
D o u g la s  “f i r / t w i n f l o w e r - s n o w b e r r y 4 1213 70 14
D o u g l a s - f i r / s n o w b e r r y - p i n e g r a s s 3 1210 5 - X
D o u g l a s - f i r / s n o w b e r r y - s n o w b e r r y 3 1210 5 3 X
G ra n d  f i r /u n k n o w n 11 1368 80 16 X
G ra n d  f i r /q u e e n c u p - q u e e n c u p 11 1368 70 8 X
G ra n d  f i r / q u e e n c u p - q u e e n c u p 6 1452 70 15
S u b a lp in e  f i r / q u e e n c u p - m e n z i e s i a 2 1742 50 10 X X
S uba lp  ine f i r /  b lu e  j o in t -b lu e  j o in t 12 1897 25 4 X X
S u b a lp in e  f i r / m e n z i e s i a 13 2071 40 13 X X X
S u b a lp in e  f i r / b e a r g r a s s - b l u e
h u c k l e b e r r y 7 1829 65 7 X X
S u b a lp in e  f i r / b e a r g r a s s - g r o u s e
w h o r t l e b e r r y 9 2 3 2 6 50 12 X
C l e a r c u t 2 1710 1 5 X X
D is tu r b e d  m e a d o w ^ 5 1303 2 1 X X X
C o ttonw o od  b o t to m 14 1323 60 9 X X
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^ S o u th w e s te rn  end  w a s  b o g l ik e ,  b e c o m in g  m o r e  x e r i c  to  th e  n o r th e a s t .
F  = f i r e ;  L  = logging ; G = d o m e s t ic  s to c k  g ra z in g ;  BG = b ig  g a m e  u se ;  R = r e c r e a t i o n a l  u se .
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T a b le  2. M a m m a ls  c o l l e c te d  in  t r a p l i n e s ,  c a tc h  r a t e  p e r  100 d a y s . ' ' '
# H a b i ta t  ty p e Ssp Sv Sc Zp P m Sb Cg Ml Mp E a E r  Gs
1 D o u g l a s - f i r / b l u e  h u c k l e b e r r y -  
b e a r g r a s s 1.1
2 S uba lp in e  f i r / q u e e n c u p - m e n z i e s i a 2.2 2 4 . 4 11.1 6.7
2 C le a r c u t 0 . 7 1.5 2.2 0.7
3 D o u g l a s - f i r /  s n o w b e r r y - p i n e g r a s s
3 D o u g la s  - f i r / s n o w b e r r y - s n o w b e r r y 6.7 0.7
4 D o u g l a s - f i r / t w i n f lo w e r - s n o w b e r r y 7.2 1.1
5 D is tu r b e d  m eadow 6.8
5 D o u g la s  - f i r / n i n e b a r k - n i n e b a r k 16.7
6 G ra n d  f i r /q u e e n c u p - q u e e n c u p 0.6 3.7 1.9
7 S u b a lp in e  f i r / b e a r g r a s s - b l u e  
h u c k l e b e r r y 2 .2 0.6
8 P o n d e r o s a  p in e / Id a h o  f e s c u e 1.5 3 . 9 0.5
9 S u b a lp in e  f i r / b e a r g r a s s - g r o u s e
w h o r t l e b e r r y 0 .7 5 .2 1.3 3.9 3 .3
10 D o u g la s  - f i r / n i n e b a r k - n i n e b a r k 1.0
11 G ra n d  f i r /q u e e n c u p - q u e e n c u p 3 .3
11 G ra n d  f i r /u n k n o w n 0.7 1.4
12 S u b a lp in e  f i r / b l u e j o in t - b lu e joint 1.0 0.5 0.5 0.5
13 S u b a lp in e  f i r / m e n z i e s i a 0.9 3.7 6.5 7.4 4.6
14 C o tto nw ood  b o t to m 0.5
"'Tncludes b o th  s n a p -  and  l iv e t r a p p e d  m a m m a l s .
Ssp  = u n id e n t i f ie d  sh re w ;  Sv = v a g r a n t  sh re w ;  Sc = m a s k e d  sh re w ;  Zp = w e s t e r n  ju m p in g  m o u se ;
P m  = d e e r  m o u se ;  Sb = n o r t h e r n  bog le m m in g ;  Cg = r e d - b a c k e d  v o le ;  Ml = lo n g - ta i l e d  v o le ;  Mp = m eadow  
v o le ;  E a  = y e llow  p ine  ch ipm unk ; E r  = r e d - t a i l e d  ch ipm unk; Gs = n o r t h e r n  fly ing  s q u i r r e l .
COO)
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a n  a d u lt  m a le  bog  le m m in g  in Shoo F ly  M eadow s (so u th w e s t  q u a r t e r ,  
s e c t io n  4, T .14N  R .17W ). T h e  v e g e ta t io n  of th is  s i t e ,  a  w et s e d g e -  
b lu e  jo in t  m eadow  (su b a lp in e  f i r / b l u e j o in t -b lu e jo in t h a b i ta t  type) , 
a p p e a r e d  to  b e  ty p ic a l  h a b i ta t  a s  d e s c r ib e d  by  H am ilton  (1943:313) and 
W rig h t  (1950).
T a b le  3. L iv e tra p p in g  r e s u l t s .
N u m b e r  of M a m m a ls
H ab ita t  type L o ca tio n l iv e t r a p s c o l le c te d
P o n d e r o s a  p in e / Id a h o  f e s c u e 8 8 none
S uba lp ine  f i r / b e a r g r a s s - 9 6 1 sh re w  (sp. ? )
g r o u s e  w h o r t l e b e r r y 1 r e d -b a c k e d  
vo le  
1-2 d e e r  m ic e
D oug las  - f i r / n i n e b a r k - n i n e b a r k 10 8 none
G ra n d  f i r /q u e e n c u p - q u e e n c u p 11 2 1 d e e r  m o u se
G ra n d  f i r /u n k n o w n 11 6 none
S u b a lp ine  f i r  / b lue j o in t -b lu e j  o in t 12 8 none
S uba lp ine  f i r / m e n z i e s i a 13 3 none
C ottonw ood b o tto m 14 4 none
T he n o r t h e r n  f ly in g  s q u i r r e l ,  c o l le c te d  in  a  cottonw ood 
b o t to m , w a s  not caugh t in a  t r a p  but w as found dead  b e s id e  a  t r a p .  A 
n e c r o p s y  show ed  the  a n im a l ,  a  f e m a le ,  to  be b a d ly  m a ln o u r is h e d  w ith  
p n e u m o n ic  lung s  and  h e m o r r h a g in g  on top of th e  head . N oth ing  e l s e  
w a s  found to  in d ic a te  the  c a u s e  of d e a th ,  w h ich  m a y  h av e  r e s u l t e d  
f r o m  sh o c k  and  c o n c u s s io n  w hen  the  w e a k e n e d  s q u i r r e l  c o ll id ed  w ith  a  
t r e e .
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R e la t iv e  ab u n d an c e  of m a m m a l s . One v a r i a t i o n  in  t r a p l in e  
r e s u l t s  w a s  in  the  n u m b e r s  of in d iv id u a ls  c o l le c te d  p e r  s p e c ie s .  G iven 
th e  a s s u m p t io n  th a t  m a m m a ls  w e r e  c o l le c te d  in  p ro p o r t io n  to  th e i r  
p o p u la t io n  s i z e ,  the  r e l a t i v e  ab u n d an c e  of eac h  s p e c ie s  thus v a r i e d  
f r o m  1 h a b i ta t  type to  a n o th e r .  T h is  a s s u m p t io n ,  h o w e v e r ,  m a y  not 
b e  v a l id  a s  s e v e r a l  o th e r  f a c t o r s  (d i s c u s s e d  l a t e r )  c an  a ffec t  the  
n u m b e r  of in d iv id u a ls  t r a p p e d  in a g iven  h a b i ta t  type .
C o m m u n ity  d o m in a n c e . T he  c o m m u n ity  do m in an ce  index 
(T a b le s  2 and 4) is  not on ly  an  in v e r s e  m e a s u r e  of d iv e r s i ty  but is  a ls o  
a m e a s u r e  of the  2 m o s t  ab und an t s p e c ie s  in a c o m m u n ity .  Ju m p ing  
m ic e  w e r e  the  m o s t  d o m in a n t  s p e c ie s  w h e r e v e r  they  w e re  found except 
in  th e  c l e a r c u t  and  p o n d e ro s a  p in e / Id a h o  f e s c u e  h a b i ta t  ty pes  w h e re  
d e e r  m ic e  d o m in a te d .  T he  d o m in a n c e  of ju m p in g  m ic e  m a y  h ave  b een  
the  r e s u l t  of c o m p e t i t iv e  e x c lu s io n ;  b e c a u s e  th e y  a r e  on ly  a c t iv e  fo r  
2 .5 -3  m o n th s ,  ju m p in g  m ic e  can  n o t a f fo rd  to  b e  r e s t r i c t e d  to  su b -  
o p t im a l  a r e a s .  As a  r e s u l t ,  ju m p in g  m ic e  ex c lu d e  o th e r  s p e c ie s  f r o m  
th e  m o s t  p ro d u c t iv e  a r e a s  of th e  h a b i ta t  (S tinson  1976).
If any  1 s p e c ie s  cou ld  be  s a id  to  d o m in a te  th e  s m a l l  m a m m a l  
fau n a  of the  R a t t l e s n a k e ,  the  d e e r  m o u se  w ould  be  th a t  s p e c ie s .  D e e r  
m ic e  w e r e  1 of the  2 m o s t  ab und an t m a m m a ls  (u su a l ly  the  m o s t  a b u n ­
dan t)  in  a l l  but 1 of the  13 h a b i ta t s  in w hich  they  w e r e  t r a p p e d .  Only 
in  the  su b a lp in e  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y  h a b i ta t  type  w e re
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d e e r  m ic e  not ab u n d an t.  A p p a re n t ly  a t  h igh  e le v a t io n s  (above 1850 m ), 
r e d - b a c k e d  v o le s  r e p l a c e d  d e e r  m ic e  a s  a d o m in an t s p e c ie s .  T h is  
r e p l a c e m e n t  o c c u r r e d ,  f o r  e x a m p le ,  in  the  su b a lp in e  f i r / b l u e j  o in t - 
b lu e j  o in t,  su b a lp in e  f i r / m e n z i e s i a ,  and  su b a lp in e  f i r / b e a r g r a s s - 
g r o u s e  w h o r t l e b e r r y  h a b i ta t  ty p e s .  S h re w s ,  p a r t i c u l a r l y  v a g ra n t  
s h r e w s ,  a l s o  b e c a m e  d o m in an t in the  h ig h e r  e le v a t io n  c o m m u n i t ie s .
A lthough  ch ip m u n k s  w e r e  often  1 of th e  m o r e  abundant s p e c ie s  
in  a  c o m m u n ity ,  th ey  co u ld  be  c o n s id e r e d  d o m in an t only w h e re  1 o th e r  
s p e c i e s  w a s  p r e s e n t  ( i . e . ,  th e  D o u g la s - f i r / s n o w b e r r y - s n o w b e r r y ,  
D o u g la s - f i r / tw in f lo w e r - s n o w b e r r y ,  and  su b a lp in e  f i r / b e a r g r a s s - b l u e  
h u c k le b e r r y  h a b i ta t  ty p e s ) .  In g e n e r a l ,  though, r e d - t a i l e d  ch ipm unks 
w e r e  m o r e  abund an t th a n  the  ye llow  p ine .
S m a ll  m a m m a l  d i v e r s i t y . S m a ll  m a m m a l  d iv e r s i ty  (as 
d e te r m in e d  by  B r i l l o u in 's  fo rm u la )  v a r i e d  g r e a t ly  f r o m  1 h a b ita t  type 
to  a n o th e r  (T ab le  4), a  fu n c t io n  of bo th  the  n u m b e r  of s p e c ie s  ( r ic h n e s s )  
and  th e  n u m b e r  of in d iv id u a ls  p e r  s p e c ie s  (ev e n n ess )  p r e s e n t .  G e n ­
e r a l ly ,  a s  r i c h n e s s  and  e v e n n e s s  i n c r e a s e ,  d iv e r s i ty  a ls o  i n c r e a s e s .  
F u r t h e r m o r e ,  th e  f e w e r  s p e c ie s  p r e s e n t  in  a  co m m u n ity ,  the  m o re  
th o s e  s p e c ie s  d o m in a te d  th a t  c o m m u n i ty ,  p ro d u c in g  a  h ig h e r  c o m m u n ity  
d o m in a n c e  index .
D iv e r s i ty  i s  a p p a r e n t ly  d i r e c t l y  r e l a t e d  to  th e  e le v a t io n  and 
s h r u b  d e v e lo p m e n t  of a  p a r t i c u l a r  lo c a t io n ,  and  in v e r s e ly  r e l a t e d  to
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th e  t r e e  canopy  c lo s u r e  ( F ig u r e s  5, 6, and  7). H o w ever ,  only 
e le v a t io n  show s a  s ig n if ic a n t  c o r r e l a t i o n  w ith  d iv e r s i t y  ( ^ = 0.62 w ith  
a  c r i t i c a l  co n fid en ce  v a lu e  of 0.34); c o r r e l a t io n s  w ith  s h ru b  d e v e lo p ­
m e n t  and  t r e e  canop y  c lo s u r e  a r e  not s ig n if ic a n t  ( T = 0.086 and 
-0 .0 7 2 ,  r e s p e c t iv e ly ) .  S p e c ie s  r i c h n e s s  i s  a l s o  s t ro n g ly  c o r r e l a t e d  
w ith  e le v a t io n  ( t = 0 .593) a ltho ugh  l e s s  so  than  i s  B r i l lo u in 's  d iv e r s i ty ,  
a d i f f e r e n c e  a t t r ib u t a b le  to  the  e v e n n e s s  co m pon en t of the  l a t t e r  index .
A p a r t i a l  c o r r e l a t i o n  b e tw ee n  d iv e r s i t y  and e le v a t io n ,  hold ing  
th e  s h r u b  d e v e lo p m e n t and  t r e e  can o p y  f a c t o r s  c o n s ta n t  ( ^ = 0.624), 
i n d ic a te s  th a t  the  l a t t e r  2 h a b i ta t  f e a tu r e s  do no t in f luence  d iv e r s i ty  
th ro u g h  t h e i r  a s s o c ia t io n  w ith  e le v a t io n .  E ven  though it i s  not p o s s ib le  
to  c a lc u la te  a  c r i t i c a l  c o n fid e n ce  v a lu e  fo r  p a r t i a l  c o r r e l a t io n s ,  0.624 
is  s u f f ic ie n t ly  g r e a t e r  than  the  c r i t i c a l  (p < 0.05) v a lu e  o b ta ined  fo r  a  
fu l l  c o r r e l a t i o n  (0.34) to  b e  s ig n i f ic a n t .  In c o n t r a s t ,  p a r t i a l  c o r r e ­
la t io n s  b e tw e e n  d i v e r s i t y  and  s h r u b  d e v e lo p m e n t  w ith  e le v a t io n  and 
can opy  c lo s u r e  h e ld  c o n s ta n t ,  and  b e tw ee n  d iv e r s i ty  and  canopy  
c lo s u r e  w ith  e le v a t io n  and  s h r u b  d e v e lo p m e n t  h e ld  c o n s ta n t ,  a r e  not 
s ig n if ic a n t  ( ^ = 0.226 and  -0 .1 7 3 , r e s p e c t iv e ly ) .
P a r t  of th e  r e a s o n  f o r  the  s t r o n g  c o r r e l a t io n  of d iv e r s i ty  w ith  
e le v a t io n  in v o lv e s  2 f a c t o r s  e n t i r e l y  c o in c id e n ta l  to  e le v a t io n .  T he 
f i r s t  f a c t o r  is  the  t im e  of y e a r  a lo c a t io n  w a s  t ra p p e d ,  a lthough  only 3 
lo c a t io n s ,  the  d i s tu rb e d  m ea d o w , D o u g la s - f i r / n in e b a r k - n in e b a r k  (at 
th e  h ig h e r  e le v a t io n ) ,  and  co ttonw ood  b o t to m  h a b i ta t  ty p e s ,  a r e  a c tu a l ly
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a f fe c te d .  AU 3 s i t e s  w e r e  t r a p p e d  in  O c to b e r ,  b y  w hich  t im e  a t  l e a s t  
1 s p e c i e s ,  the  w e s t e r n  ju m p in g  m o u se  (B row n 1967), h ad  begun  h i b e r ­
n a t in g .  As a  r e s u l t ,  I cou ld  not c o l le c t  in d iv id u a ls  of th is  s p e c ie s  if 
th e y  w e r e  p r e s e n t  in  th o se  lo c a t io n s  and  thu s  o b ta ined  lo w e r  d iv e r s i ty  
and  r i c h n e s s  v a lu e s  than  if t r a p p in g  had  o c c u r r e d  e a r l i e r .
S econd ly , h u m a n  a c t iv i t i e s  can  p ro d u c e  an i n c r e a s e  in  s m a l l  
m a m m a l  p o p u la t io n s  and  in  d iv e r s i ty .  C le v e n g e r  and W o rk m a n  (1977) 
found th a t  s m a l l  m a m m a l  p o p u la t io n s  ten d ed  to  b e  l a r g e r  in c a m p ­
g ro u n d s  than  in  n o n c a m p g ro u n d  a r e a s ,  p ro b a b ly  b e c a u s e  of the  
a d d it io n a l  food m a d e  a v a i la b le  by  c a m p e r s .  T h u s  cam p ing  a c t iv i t ie s  
in  the  T w in  L a k e s  and L i t t le  L ak e  a r e a s  of the  R a t t le s n a k e  m a y  
p a r t i a l l y  a cco u n t  f o r  th e  h igh  d iv e r s i t y  of s m a l l  m a m m a ls  in th o se  
su b a lp in e  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y  and su b a lp in e  f i r /  
m e n z ie s i a  h a b i ta t  ty p e s ,  r e s p e c t iv e ly .
D is tu r b a n c e s ,  su c h  a s  f i r e  and  lo gg ing , by  in c r e a s in g  p o p u la ­
t io n  s i z e s ,  can  a l s o  i n c r e a s e  m a m m a l  s p e c ie s  d iv e r s i ty  fo r  a  t im e  
(A h lg ren  1966, G a s h w ile r  1970), a s  f o r  e x a m p le  in  the  c le a r c u t  s i t e .  
D i f f e r e n c e s  in  c l im a te  and  m ic r o c l im a te ,  c o m p e ti t io n  b e tw ee n  s p e c ie s  
w ith  s i m i l a r  e c o lo g ic a l  r e q u i r e m e n t s ,  p r e d a t o r s ,  and  p a r a s i t e s  a r e  
a d d it io n a l  c a u s e s  of d i v e r s i t y  (Webb 1973).
N iche  b r e a d t h . T h e  n ic h e  b r e a d th s  of the  12 s p e c ie s  I 
c o l l e c te d  v a r i e d  d ep en d in g  on b o th  the n u m b e r  of h a b i ta t s  in w h ich  eac h
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s p e c i e s  o c c u r r e d  and how ev en ly  e a c h  po p u la tio n  w a s  d is t r ib u te d  
a m o n g  th o se  h a b i ta t s  (T ab le  5). T he  m a s k e d  s h r e w ,  n o r th e r n  bog 
l e m m in g ,  lo n g - ta i l e d  v o le ,  m eadow  v o le ,  and  n o r th e r n  fly ing  s q u i r r e l  
a p p e a r e d  to  h av e  the  n a r r o w e s t  n ic h e s ,  a s  each  o c c u r r e d  in  a s in g le  
h a b i ta t .  B oth  the  m a s k e d  sh re w  and  the  bog le m m in g  tend  to be  s o m e ­
w h a t  r e s t r i c t e d  in  t h e i r  d i s t r ib u t io n s ;  the  f o r m e r  by  the  p r e s e n c e  of 
v a g ra n t  s h r e w s  and the  l a t t e r  by  i t s  h a b i ta t  p r e f e r e n c e s  (Hoffm ann and 
P a t t i e  1968). V ole  p o p u la t io n s  ty p ic a l ly  u n d e rg o  c y c l ic a l  f lu c tu a t io n s  
su c h  th a t  d u r in g  low p e r io d s  bo th  the  d is t r ib u t io n  and abundance  of 
v o le s  d e c r e a s e ,  r e s u l t i n g  in  the  n a r ro w  n ich e  b r e a d th s  o b s e rv e d  fo r  
th e  lo n g - ta i l e d  and  m ead o w  v o le s .  T he  n ich e  of the  n o r th e r n  f ly ing  
s q u i r r e l  a p p e a r s  n a r r o w  l a r g e ly  b e c a u s e  s q u i r r e l s  a r e  not u su a l ly  
c o l le c te d  in  s n a p t r a p  l in e s .  C o m m o n ly  o c c u r r in g  in  suba lp in e , 
m o n ta n e ,  and r i p a r i a n  co ttonw ood  f o r e s t s  (H offm ann and P a t t ie  1968), 
f ly in g  s q u i r r e l s  h a v e  b e e n  o b s e r v e d  in  a t  l e a s t  2 o th e r  h a b i ta ts  in  the  
R a t t l e s n a k e ,  in d ic a t in g  a b r o a d e r  n ich e  th an  w as  c a lc u la te d .
T he  r e m a in in g  s p e c ie s  a l l  show s u c c e s s iv e ly  l a r g e r  n iche  
b r e a d t h s ,  r e f l e c t in g  in c r e a s in g ly  w id e r  d i s t r ib u t io n s .  T h a t m o s t  of 
th e  n ic h e  b r e a d th s  a r e  s t i l l  r e l a t i v e ly  n a r r o w  in d ic a te s  th a t  th o se  d i s ­
t r ib u t io n s  a r e  r e s t r i c t e d  b y  the  h a b i ta t  p r e f e r e n c e s  of each  s p e c ie s .
In o r d e r  of in c r e a s in g  n ic h e  b r e a d th ,  r e d - b a c k e d  v o le s  g e n e ra l ly  
p r e f e r  d e n se  su b a lp in e  f o r e s t s ;  ye llow  p in e  c h ip m u n k s  o c c u r  in  p o n ­
d e r o s a  p in e  and  D o u g la s - f i r  f o r e s t s ;  v a g r a n t  s h r e w s  in  a  v a r i e ty  of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
37
m e s i c  h a b i t a t s ,  r e d - t a i l e d  c h ip m u n k s  in su b a lp in e  f i r  and  s p ru c e  
f o r e s t s ;  and  ju m p in g  m ic e  in a v a r i e t y  of h a b i ta t s  f r o m  d ry  g r a s s l a n d s  
to  m e s ic  f o r e s t s  (H offm ann and  P a t t i e  1968). D e e r  m ic e  h ave  by  f a r  
th e  b r o a d e s t  n ic h e ,  o c c u r r in g  in n e a r l y  e v e r y  h a b i ta t ,  a s  would be  
e x p e c te d  of th is  u b iq u ito u s  c r i c e t in e .
T a b le  5. N iche  b r e a d th  a long  h a b i ta t  d im e n s io n  
f o r  m a m m a ls  c o l le c te d  f ro m  t r a p l in e s .
S p e c ie s N iche  b re a d th
U n id en tif ied  sh re w 0.111
V a g ra n t  sh re w 0.169
M ask ed  s h re w 0.056
W e s te rn  ju m p in g  m o u se 0.242
D e e r  m o u se 0.485
N o r th e r n  bog le m m in g 0.056
R e d -b a c k e d  v o le 0.125
L o n g - ta i l e d  v o le 0.056
M eadow v o le 0.056
Y ellow  p in e  c h ip m u n k 0.148
R e d - ta i l e d  ch ip m u n k 0.180
N o r th e r n  f ly ing  s q u i r r e l 0.056
N iche  o v e r l a p . A s im p le  d e f in i t io n  of n ich e  o v e r la p  is  the 
jo in t  u se  of a r e s o u r c e ,  o r  r e s o u r c e s ,  by  2 o r  m o r e  s p e c ie s  (Colwell 
and  F u tu y m a  1971). In o th e r  w o r d s ,  the  h ig h e r  the o v e r la p  v a lu e ,  the 
m o r e  2 s p e c ie s  u se  the s a m e  r e s o u r c e ( s ) .  T h u s ,  m a s k e d  and v a g ra n t  
s h r e w s  u se  th e  s a m e  r e s o u r c e  to  a  v e r y  g r e a t  ex ten t  (T able  6, u p p e r  
r ig h t  p o r t io n ) ;  s i m i l a r l y  fo r  s h r e w s  and  r e d - b a c k e d  v o le s ,  s h re w s  and
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T a b le  6. N ic h e  o v e r l a p s  b e tw e e n  s p e c i e s  c o l le c te d  f r o m  t r a p l i n e s .  V a lu e s  in  u p p e r  r ig h t  of 
t a b le  c a lc u la te d  f r o m  P ia n k a  (1973); th o s e  in  lo w e r  le f t  f r o m  H u r lb e r t  (1978).
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" l . o
S sp . = u n id e n t i f ie d  s h re w ;  Sv = v a g r a n t  sh re w ;  Sc = m a s k e d  sh re w ;  Zp = w e s t e r n  ju m p in g  
m o u se ;  P m  = d e e r  m o u se ;  Sb = n o r t h e r n  bog le m m in g ;  Cg = r e d - b a c k e d  vo le ; Ml = lo n g - ta i l e d  vo le ; 
Mp = m ea d o w  v o le ;  E a  = y e llo w p in e  ch ipm u nk ; E r  = r e d - t a i l e d  ch ipm unk; Gs = n o r th e r n  f ly ing  
s q u i r r e l .
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r e d - t a i l e d  c h ip m u n k s ,  d e e r  m ic e  and ye llow  p ine  c h ip m u n k s ,  and 
m ead o w  v o le s  and bog le m m in g s .
H o w ev e r ,  P i a n k a 's  (1973) o v e r la p  m e a s u r e  a s s u m e s  tha t  
o v e r la p  i s  p a r t l y  a fu n c t io n  of the  s p e c i e s '  n ich e  w id th  o u ts id e  the  
o v e r la p  zone. A d i f fe re n t  (and p e rh a p s  m o r e  b io lo g ic a l ly  a p p ro p r ia te )  
d e f in i t io n  i s  th e  d e g re e  to  w h ich  s p e c ie s  o c c u r  to g e th e r  m o re  o r  l e s s  
th a n  th e y  w ould  if e ac h  u t i l iz e d  each  h a b i ta t  in p ro p o r t io n  to i t s  a b u n ­
d a n ce  (H u r lb e r t  1978 and lo w e r  le f t  p o r t io n  of T ab le  6). On th is  b a s i s ,  
m a s k e d  s h r e w s  and  r e d - b a c k e d  v o le s  can  b e  s a id  to  bo th  u t i l iz e  each  
h a b i ta t  in  p r o p o r t io n  to  i t s  ab u n d an c e .  F o r  bog le m m in g s  and  m eadow  
v o le s ,  the  p r o b a b i l i ty  of an  in te r s p e c i f i c  e n c o u n te r  i s  a lm o s t  16 t im e s  
h ig h e r  th a n  i t  w ou ld  b e  if th e  2 s p e c ie s  w e r e  u n i fo rm ly  d is t r ib u te d  
am o n g  th e  h a b i t a t s .  F o r  m o s t  s p e c ie s  in  the  R a t t le s n a k e ,  e s s e n t ia l ly  
no  h a b i ta t s  a r e  s h a r e d .
But o v e r la p  b y  i t s e l f  does not im p ly  the  e x is te n c e  of c o m p e t i ­
t io n  b e tw ee n  2 s p e c i e s  (C o lw ell  and  F u tu y m a  1971, P ia n k a  1974, Sale 
1974, H u r lb e r t  1978). P ia n k a  (1974) h y p o th e s iz e s  an  in v e r s e  r e l a t i o n ­
sh ip :  if  r e s o u r c e s  a r e  not in  s h o r t  su p p ly , e x te n s iv e  n iche  o v e r la p  is 
th en  c o r r e l a t e d  w ith  r e d u c e d  c o m p e t i t io n .  S im i la r ly ,  d is ju n c t  n ic h e s  
m a y  in d ic a te  an  a v o id a n c e  of c o m p e t i t io n  in  s i tu a t io n s  w h e re  i t  could  
p o te n t ia l ly  be  s e v e r e  ( i . e . ,  ju m p in g  m ic e  and d e e r  m ic e ;  cf. S tinson  
1976). S a le  (1974) f u r t h e r  p o in ts  out th a t  an  a b s e n c e  of n iche  o v e r la p  
i s  o n ly  a  p o s s ib le ,  and  p r o b a b le ,  r e s u l t  of c o m p e t i t iv e  in te r a c t io n s
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o v e r  t im e .  T he  a b s e n c e  of o v e r la p  v e r y  l ik e ly  can  not b e  c o r r e l a t e d  
w ith  the in te n s i ty  of c o m p e ti t io n ,  n o r  can  i t  be  u se d  a s  ev idence  fo r  the  
p r e s e n t  e x is te n c e  of c o m p e t i t iv e  in te r a c t io n s .
T ra p p in g  s u s c e p t ib i l i t y . S e v e ra l  f a c t o r s ,  th ro ugh  t h e i r  e ffec t 
on t r a p p in g  s u s c e p t ib i l i ty ,  m a y  w e l l  have  in f lu en ced  m y  t r a p l in e  
r e s u l t s .  S u s c e p t ib i l i ty  to  t r a p p in g  d i f f e r s  f r o m  1 s p e c ie s  to  a n o th e r  
(Getz 1961). Som e s p e c i e s  a r e  r e a d i ly  caugh t in t r a p s  w h e r e a s  o th e r  
s p e c ie s  s e e m  to  av o id  t r a p s .
D a ily  w e a th e r  c o n d it io n s  can  a ffec t  s u s c e p t ib i l i ty  (Getz 1961) 
in  th a t  m a n y  a n im a l s  a r e  l e s s  a c t iv e  on co ld  a n d / o r  r a in y  day s , and 
a r e  t h e r e f o r e  l e s s  l ik e ly  to  ge t cau g h t,  th an  on w a rm  c le a r  d ay s . My 
d a ta  in d ic a te  th a t  y e a r l y  w e a th e r  co n d it io n s  a l s o  a ffec t  t ra p p in g  
s u c c e s s .  M o re  a n im a l s  (both in n u m b e r  of in d iv id u a ls  and n u m b e r  of 
s p e c ie s )  w e r e  c o l le c te d  in  1978, a r e l a t i v e ly  w e t y e a r ,  than  du ring  
1977, a  r e l a t i v e ly  d r y  y e a r .
S e a so n a l  d i f f e r e n c e s  in  t r a p p in g  s u c c e s s  not on ly  o c c u r  but 
v a r y  b e tw e e n  s p e c i e s  (F i tc h  1954). F i t c h  o b s e rv e d  th a t  b a i t s  w e re  
l e a s t  a t t r a c t iv e  w hen  n a tu r a l  foods  w e r e  abund an t (in the  s p r in g  and 
e a r l y  s u m m e r ) .  T h e  b e s t  c a tc h e s  w e r e  m o s t  l ik e ly  to  be  m a d e  w hen 
th e  p r e f e r r e d  foods w e r e  in  s h o r t  su p p ly ,  ev en  though the  population  
w a s  a t  i t s  an n u a l  low p o in t .  F u r t h e r m o r e ,  s e a s o n a l  d i f f e re n c e s  w e re  
s m a l l  f o r  so m e  s p e c ie s  of m a m m a ls  (i, e . , d e e r  m ic e )  and  v e r y  la rg e
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f o r  o th e r  s p e c ie s  (such  a s  ju m p in g  m ic e  w h ose  above g round  a c t iv i t ie s  
and  t r a p p in g  s u s c e p t ib i l i ty  a r e  l im i te d  to  the  s u m m e r  m o n ths) .
L iv e t r a p p in g  s u c c e s s . T he  l iv e t r a p s  u se d  w ith  s n a p t r a p s  in 
7 lo c a t io n s  w e re  no t v e r y  s u c c e s s f u l ,  a lthough  the  in fo rm a t io n  thus  
g a in e d  w as  im p o r ta n t  in  d iv e r s i t y  and n ich e  m e a s u r e m e n t s .  M a m m a ls  
w e r e  cau g h t in l i v e t r a p s  in  j u s t  2 lo c a t io n s ,  r e p r e s e n te d  by  the s u b ­
a lp in e  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y  and g ra n d  f i r /q u e e n c u p -  
q u een cu p  h a b i ta t  ty p e s  (T ab le  3). A d d it iona lly ,  excep t fo r  a  sh re w  in 
th e  su b a lp in e  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y  type , the  l iv e t ra p p e d  
s p e c i e s  w e r e  a l s o  c o l le c te d  in  s n a p t r a p s .  As a  r e s u l t ,  the  only  in f o r ­
m a t io n  ga in ed  f r o m  l iv e t ra p p in g  w as  the  p r e s e n c e  of an un iden tified  
s h r e w  in 1 lo c a t io n  an d  l a r g e r  po p u la t io n  s i z e s  f o r  d e e r  m ice  and r e d -  
b a c k e d  v o le s .
T he  m a j o r  r e a s o n  f o r  m y  la c k  of s u c c e s s  w ith  l iv e t r a p s  is  
p ro b a b ly  th a t  s m a l l  m a m m a ls  r e a c t e d  n e g a t iv e ly  to  the  l iv e t r a p s  and 
av o id ed  th e m . T h a t  I o f ten  c o l le c te d  s p e c im e n s  in  s n a p t r a p s  im m e d i ­
a te ly  a d ja c e n t  to  an  u n s u c c e s s f u l  l i v e t r a p  s e e m s  to  su p p o r t  th is  
c o n c lu s io n .
O th e r  m a m m a l s . Seven o th e r  s p e c ie s  of m a m m a ls  w e re  no ted  
a s  p r e s e n t  in th e  t r a p l in e  lo c a t io n s  (T ab le  7), b a s e d  l a r g e ly  on s ign  
( t r a c k s ,  s c a t s ,  d ig g in g s , and  m id d e n s ) .  R e d  s q u i r r e l s  w e re  com m on  
in f o r e s t e d  a r e a s ,  and  C olum bian  g ro u n d  s q u i r r e l s  and  n o r th e r n  pocket
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T a b le  7. A d d i t io n a l  m a m m a l s  n o ted  a s  p r e s e n t  a long  t r a p l in e s .
C o lu m b ia n N o r th e r n
R ed g ro u n d p o c k e t B la c k
# H a b i ta t  ty p e s q u i r r e l s q u i r r e l g o p h e r  P o rc u p in e L e p o r id b e a r  C oyote
1 D o u g l a s - f i r / b l u e  h u c k l e b e r r y -
b e a r g r a s s X  X X
2 S u ba lp in e  f i r / q u e e n c u p - m e n z i e s i a
2 C le a r c u t
3 D o u g la s  “f i r / s n o w b e r r y - p i n e g r a s s X
3 D o u g l a s - f i r / s n o w b e r r y - s n o w b e r r y X
4 D o u g l a s - f i r / t w i n f lo w e r - s n o w b e r r y
5 D i s tu r b e d  m ead o w X X
5 D o u g l a s - f i r / n i n e b a r k - n i n e b a r k X
6 G ra n d  f i r /q u e e n c u p - q u e e n c u p X X
7 S u b a lp in e  f i r / b e a r g r a s s - b l u e
h u c k l e b e r r y X X
8 P o n d e r o s a  p in e / I d a h o  f e s c u e X X
9 S u b a lp in e  f i r / b e a r g r a s s - g r o u s e
w h o r t l e b e r r y X
10 D o u g l a s - f i r / n i n e b a r k - n i n e b a r k X X X
11 G ra n d  f i r /q u e e n c u p - q u e e n c u p X X X
11 G ra n d  f i r /u n k n o w n
12 S u b a lp in e  f i r / b l u e j  o in t - b lu e joint
13 S u b a lp in e  f i r / m e n z i e s i a X
14 C o tto nw ood  b o t to m X X
M
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g o p h e rs  in lo c a t io n s  w ith  an  open t r e e  canopy , a s  is  ty p ic a l  f o r  th e s e  
s p e c i e s  (H offm ann and  P a t t i e  1968). L e p o r id s  cou ld  not be iden tif ied  
to  s p e c i e s  f r o m  t h e i r  p e l l e t s  bu t w e r e  m o s t  l ik e ly  snow shoe h a r e s .  
O ccu p y in g  m o n ta n e  and su b a lp in e  f o r e s t  h a b i ta t s  (Hoffm ann and P a t t ie  
1968), sn o w sh o e  h a r e s  w e r e  th e  only l e p o r id s  I o b s e rv e d  in th o se  
h a b i t a t s .  B la c k  b e a r  s c a t s  w e r e  found in  lo w e r  e le v a t io n  s i t e s  and 
a p p a r e n t ly  w e r e  le f t  in  e a r l y  s u m m e r .
Scen t S ta tion  L in e s
H ab ita t  ty p e s . T he s c e n t  s ta t io n  l in e s  p a s s e d  th ro u g h  a w ide 
v a r i e t y  of v e g e ta t io n a l  ty p e s ,  w ith  15 h a b i ta t  ty p es  and  6 a d d it io n a l  
c o v e r  ty p e s  r e p r e s e n t e d  (T ab le  8; A ppendix  E ).
O p e ra t iv e  s t a t i o n s . A ll  s c e n t  s ta t io n s  con ta in ing  t r a c k s  on a 
p a r t i c u l a r  day  w e r e  c o n s id e r e d  o p e ra t iv e  f o r  tha t day, along w ith  th o se  
s t a t io n s  d ry  enough  to  r e t a i n  t r a c k  i m p r e s s io n s  had  they  b e e n  v i s i te d  
by  m a m m a l s .  O nly  3 s t a t io n s  w e r e  thus  d e e m e d  in o p e ra t iv e  fo r  1 day 
e ac h  (the r e s u l t  of r a i n  o r  m o is tu r e  se e p s ) ;  o th e r  s ta t io n s  in a  s i m i l a r  
co n d it io n  w e r e  o p e ra t iv e  on ly  b e c a u s e  so m e  t r a c k s  (u su a lly  d e e r )  w e re  
p r e s e n t .
M a m m a l  t r a c k s . T h e  2 s c e n t  s t a t io n  l in e s  w e r e  o p e ra t iv e  a  
to ta l  of 447 s ta t io n - n ig h ts ,  248 n ig h ts  f o r  the  f i r s t  l in e  (29 J u l y - 2 
A u g u s t)  and  199 n ig h ts  f o r  th e  se c o n d  (9-13  S e p te m b e r ) .  I no ted  583
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T a b le  8, V e g e ta t io n a l  ty p e s  a d ja c e n t  to  s c e n t  s ta t io n s .
V e g e ta t io n a l  type
N u m b e r  of 
s ta t io n s
D o u g la s - f i r  / n in e b a r k 1
D o u g la s  - f i r  / n in e b a r k  -n in e b a rk 7
D o u g l a s - f i r / n i n e b a r k - p in e g r a s s 2
D o u g la s - f i r / b lu e  h u c k le b e r r y - b lu e  h u c k le b e r r y 1
D o u g l a s - f i r / s n o w b e r r y - s n o w b e r r y 2
D o u g la s - f i r / p in e g r a s s - b lu e b u n c h  w h e a tg r a s s 1
D o u g la s - f i r /w h i t e  s p i r e a 3
G ra n d  f i r / b e a r g r a s s 1
G ra n d  f i r /q u e e n c u p -q u e e n c u p 1
S uba lp ine  f i r /q u e e n c u p -q u e e n c u p 2
S uba lp ine  f i r / q u e e n c u p - b e a r g r a s s 8
Subalp ine  f i r / q u e e n c u p - m e n z i e s i a 1
Suba lp ine  f i r / b e a r g r a s s - b l u e  h u c k le b e r r y 5
Suba lp ine  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y 1
Subalp ine  f i r / e l k  s e d g e - D o u g la s - f i r 1
C le a r c u t 5
C r e e k  b o tto m 1
D is tu r b e d  m eadow 2
R o c k  s c r e e 3
F o r e s t e d  s c r e e 4
D is tu rb e d  s h ru b 1
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w ild  a n im a l  v i s i t s  by  su c h  s p e c ie s  a s  th e  w e s t e r n  ju m p in g  m o u se ,  d e e r  
m o u s e ,  r e d  s q u i r r e l ,  Colum bian  and  g o ld e n -m a n t le d  g round  s q u i r r e l s ,  
b u s h y - ta i l e d  w o o d ra t ,  p o rc u p in e ,  b la c k  b e a r ,  m a r te n ,  b a d g e r ,  b o b ca t ,  
r e d  fox, coyo te ,  and  e lk . A lso  no ted  but no t id en tif ie d  by s p e c ie s  w e r e  
m ic e ,  c h ip m u n k s ,  g ro u n d  s q u i r r e l s ,  l e p o r id s ,  w e a s e l s ,  sk u n k s ,  and 
d e e r  (Appendix F ) .  S ix ty -e ig h t  v i s i t s  by  d o m e s t ic  dogs w e re  r e c o r d e d ,  
a s  w e r e  19 by h u m a n s  ( e i th e r  fo o tp r in ts  o r  m o to rc y c le  t r a c k s )  and 1 by  
a  d o m e s t ic  c a t .
M a m m a l s p e c ie s  d i v e r s i t y . T he r e la t io n s h ip  b e tw een  the  4 
d iv e r s i ty  in d ic e s  u s e d  w ith  s c e n t  s ta t io n  d a ta  (the Shannon fo rm u la ,  
e v e n n e s s ,  s p e c ie s  r i c h n e s s ,  and  c o m m u n i ty  do m in an ce )  is  the  s a m e  as  
f o r  th o s e  u se d  w ith  t r a p l in e  d a ta  (T ab le  9). A s s p e c ie s  r i c h n e s s  and 
e v e n n e s s ,  the  2 c o m p o n e n ts  of m a m m a l ia n  s p e c ie s  d iv e r s i ty ,  i n c r e a s e ,  
so  does d iv e r s i ty .  T he  c o m m u n i ty  d o m in a n ce  index , on the  o th e r  hand , 
is  h ig h e s t  w hen  th e  o th e r  3 in d ic e s  a r e  lo w es t .
Unlike t r a p l in e  d i v e r s i t i e s ,  h o w e v e r ,  s c e n t  s ta t io n  d iv e r s i t i e s  
show ed no c o r r e l a t i o n  a t  a l l  w ith  e le v a t io n  (F ig u re  8) o r  w ith  s u c c e s -  
s io n a l  f a c t o r s  ( c o r r e la t io n  c o e f f ic ie n t  e q u a ls  0 .0003). D iv e r s i ty  w as  
p ro b a b ly  in f lu e n ce d  m o r e  by  the  r o a d  i t s e l f  th an  by  h a b i ta t  type . Some 
m a m m a l  s p e c ie s  m a y  h a v e  a v o id ed  th e  ro a d ,  even  though  p r e s e n t  in an  
a d ja c e n t  h a b i ta t  ty p e ,  a s  a  r e s u l t  of h u m a n  u se  of the  r o a d .  F o r  o th e r  
m a m m a ls ,  e s p e c ia l ly  p o rc u p in e s ,  c o y o te s ,  and  d e e r ,  the  ro a d  s e r v e d
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Table 9. Mammalian diversity indices for scent station lines.
Community Species
Shannon formula Evenness dominance richness
# Habitat type JA s c JA s c JA s c JA S C
1 Clearcut 1.39 _ 1.39 Ô W _ 0.86 0^^ _ 0,55 5 0 5
2 Clearcut 1.51 - l^H 0^^ . — 0.94 0.63 - 0.63 5 0 5
3 Clearcut 1.52 — 1.52 0^^ — 0.94 0^^ — 0.56 5 0 5
4 Subalpine fir/queencup-beargrass 0^^ - 0^^ 0.72 - 0.72 1.0 - 1,0 2 0 2
5 Subalpine fir/queencup-beargrass 1.06 - ,̂06 0.96 - 0.96 o^w - 0.80 3 0 3
6 Subalpine fir/queencup-menziesia 2^^ - 2^^ Ô W - 0.94 0^^ - 0.50 9 0 9
7 Clearcut 1.75 — 1.75 0.97 - 0.97 o^a - 0.40 6 0 6
8 Forested scree 0.56 — 0.56 Ô H — 0.81 1.0 — 1,0 2 0 2
9 Subalpine fir/queencup-beargrass 0.63 - 0^^ o^e - 0.92 1.0 - 1,0 2 0 2
10 Subalpine fir/queencup-beargrass 1.51 - 1.51 0.94 — 0.94 0.60 - 0.60 5 0 5
11 Subalpine fir/queencup-beargrass 0.0 — 0.0 - — — 1.0 — 1.0 1 0 1
12 Subalpine fir/queencup-beargrass 1.01 - 1.01 0.92 - 0.92 0^^ - 0.83 3 0 3
13 Clearcut 1.82 - l^w 0.95 — 0.95 - 0.40 8 0 8
14
15
Subalpine fir/queencup-queencup 
Subalpine fir/beargrass-blue
1.08 1.56 1^^ 0.99 0.97 0.93 0.71 0.50 0.53 3 5 6
huckleberry 1.33 1.09 T,48 0.96 0.99 0.92 0.60 0.73 0.63 4 3 5
16
17
Subalpine fir/queencup-beargrass 
Subalpine fir/beargrass-blue
1.04 1.34 1.84 0.95 0.97 0.96 0.75 0.64 0.47 3 4 7
18
huckleb e rry 
Subalpine fir/bear grass-blue
1.54 1^^ 1^^ 0.96 0.90 0.96 0.57 0.80- 0,50 5 4 7
19
huckleberry 
Douglas-fir/blue huckleberry-blue
1.06 0^^ 1.24 0.96 1.0 0.89 &.80 1.0 0.73 3 2 4
huckleb e rry 1.27 0^^ 1.21 0.92 1.0 0.87 0.71 1.0 0.77 4 2 4
20
21
Subalpine fir/queencup-beargrass 
Subalpine fir/beargrass-blue
1.81 1.47 1.89 1.0 0.91 0.87 0.33 0.75 0.50 6 5 9
22
huckleberry 
Subalpine fir/beargrass-grouse
1.39 1.46 1.90 1.0 0.91 0.90 0.50 0.64 0.53 4 5 8
23
whortleberry 
Subalpine fir/beargrass-blue
1.25 1.52 1.99 0.90 0.94 0.94 0.67 0.58 0.39 4 5 8
huckleberry 0^^ l^ a 1.77 1.0 0.94 0.98 1.0 0.53 0.42 2 5 6
24 Subalpine fir/queencup-queencup 1.01 1^^ 1.72 0.92 0^^ 0.89 0.83 0.80 0.50 3 4 7
25 Forested scree 0^^ IX^ 1.50 0^^ 0.91 0.93 1.0 0.62 0,56 2 5 5
26 Forested scree 0.63 1.15 1.47 o^e 0^^ 0.91 1.0 0.71 0,62 2 4 5
27 Forested scree 1.27 1.50 F,48 0.92 0^# Ô W 0.71 0.62 0,55 4 5 5
28 Rock scree 0^^ 0.0 1.0 Ô H - Ô H 1.0 1.0 0.86 2 1 3
29 Grand fir/beargrass 1.10 0.0 1.15 1.0 - 0.83 0.67 1.0 0,71 3 1 4
30 Disturbed shrub 0.0 0.0 0^^ — - 0,72 1.0 1.0 1,0 1 1 2
31 Subalpine fir/ elk sedge-Douglas-fir 1.36 1.51 1^# 0.84 0.94 Ô W 0.70 0.57 0,54 5 5 6
32 Douglas -fir/ninebark-ninebark 1.74 1^^ 2^^ 0.96 0^^ Ô W 0.43 0.73 0.44 6 4 10
33 Douglas -fir /ninebark-ninebark l^H 1.51 C98 1.0 0.94 0.93 0.50 0.63 0,50 5 5 a
34 Douglas -fir /ninebark-ninebark 1.73 1.06 1.81 0.96 0^^ 0.94 0.44 0.78 0,50 6 3 7
35 Grand fir/queencup-queencup 0^^ 1.54 D.89 1.0 0^^ o^m 1.0 0.57 0.44 a 6 7
36 Disturbed meadow - 0.96 0.96 - - 0^^ 0^^ - 0^^ 0.86 0 3 3
37 Douglas -fir/ninebark-ninebark 1.27 1.80 2.09 0.92 Ô W 0^^ 0.71 0.54 0.40 4 7 9
38 Rock scree 1.52 1.24 l^H 0.94 0^^ 0^^ 0.56 0.73 0.45 5 4 7
39 Douglas -fir /ninebark 1.33 1^^ IX^ 0.96 0^^ 0.88 0^^ 0.64 0.63 4 4 5
40 Douglas -fir/ninebark-pinegrass - 0^^ 0.87 - 0^^ 0^^ - 0,83 0.83 .0 3 3
41 Douglas -fir/ninebark-pinegrass 0.0 0^# &,94 0.0 0^# 0.85 1.0 1,0 0.89 1 2 3
42 Disturbed meadow l^W 1^^ 0.96 0^^ 0^^ o^w 0.73 0.63 3 4 6
43 Creek bottom &.63 0.46 1^^ Ô W 0^^ 0.83 1.0 1.0 0.78 2 2 4
44 Douglas -fir /ninebark-ninebark 1^^ 0.90 IJ^ 0.98 Ô W 0.89 0^^ 0^# 0.57 5 3 7
45 Douglas -fir/ninebark-ninebark 0.69 1.61 1.67 1.0 1.0 0.92 1.0 0.40 0.56 2 5 6
46 Douglas -fir /ninebark-ninebark 1.33 1.54 1.88 0^# 0.96 0.98 0,67 0.57 0.39 4 5 7
47 Forested scree 0.0 1.04 1.33 0.0 0.95 0.96 1.0 0,75 0.60 1 3 4
48 Douglas-fir/white spirea 0.0 - 0.0 0.0 - 0.0 1.0 - 1.0 1 0 1
49 Douglas-fir/white spirea 0^^ 0.69 1.39 1.0 1.0 1.0 1.0 1.0 0.50 2 2 4
50 Douglas -fir /snowberry-snowberry 0^# 0.0 l^W 1.0 0.0 1.0 . 1.0 1.0 0.67 2 1 3
51 Douglas-fir/white spirea - - - - - — - - - 0 0 0
52
53
Douglas-fir/ snowberry-snowberry 
Douglas -fir/pinegrass -bluebunch -
0.0 0.0 0.0 0.0 1.0 1-0 0 1 1
wh eatgrass - 0.0 0.0 - 0.0 0.0 - 1.0 1.0 0 1 1
JA = July-August line; S = September line; C = combined July-August and September lines.
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Figure 8. Relationship between mammalian species diversity and elevation 
(combined July-August and September scent station lines).
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a s  a t r a v e l  c o r r i d o r .  T h e s e  m a m m a ls  w e r e  not only  m o re  l ik e ly  to  
v i s i t  th e  s c e n t  s t a t io n s ,  bu t p ro b a b ly  did so  i r r e s p e c t i v e  of h a b ita t  
ty p e .  T he R a t t le s n a k e  R oad  w a s  m o s t  l ik e ly  not a  b a r r i e r  to m o v e ­
m e n ts  by  s m a l l  f o r e s t  m a m m a ls  b e c a u s e  of i t s  n a r ro w  w idth  and 
r e l a t i v e  low t r a f f i c  d e n s i ty  (Oxley et a l .  1974). T h e  l a r g e  n u m b e r  of 
v i s i t s  to  the  s c e n t  s t a t io n s  by  s m a l l  m a m m a ls  w ould  c o n f i rm  th a t  the  
ro a d ,  in  th is  c a s e  a t  l e a s t ,  w a s  not a  b a r r i e r .
H ab ita t  did e x e r t  a  l i t t l e  in f lu e n ce  on the  c o m m u n ity  d o m i­
n a n c e  ind ex  in  t e r m s  of w ha t s p e c ie s  w e r e  d o m in an t in a p a r t i c u l a r  
s c e n t  s ta t io n .  M ic e ,  p r i m a r i l y  d e e r  m ic e ,  a n d / o r  ch ip m un ks (both 
s p e c ie s )  w e r e  the  m o s t  abun dan t s p e c i e s  in  a lm o s t  e v e r y  s ta t io n ,  
r e g a r d l e s s  of h a b i ta t .  G round  s q u i r r e l s ,  u s u a l ly  g o ld e n -m a n t le d ,  
w e r e  d o m in an t in  a  n u m b e r  of d i f f e re n t  h a b i ta t s  a lthough  l e s s  often 
th an  m ic e  o r  c h ip m u n k s  and  on ly  in  the  Ju ly -A u g u s t  l in e .  R ed  
s q u i r r e l s  and p o r c u p in e s ,  h o w e v e r ,  w e r e  d o m in an t only in  th o se  
s ta t io n s  a d ja c e n t  to f o r e s t e d  a r e a s ,  and  b u s h y - ta i l e d  w o o d ra ts  in 
s ta t io n s  n e a r  r o c k  s l i d e s  o r  r o c k y  s lo p e s .
D iv e r s i ty  v a lu e s  did  d i f f e r  so m e w h a t  f r o m  the  Ju ly -A u g u s t  
l in e  to  the  S e p te m b e r  l in e .  F o r  the  34 s ta t io n s  th a t  w e r e  v i s i t e d  by  
m a m m a ls  d u rin g  bo th  m o n th s ,  the  a v e r a g e  d i v e r s i t y  w as  h ig h e r  in 
S e p te m b e r  (X= 1.1) th an  in  Ju ly -A u g u s t  (X = 1.05; a v e r a g e  d if fe re n c e  
b e tw e e n  th e  2 m e a n s  is  -0 .05  ± 0 .19). T h is  d i f f e r e n c e  i s  p ro b a b ly  
r e l a t e d  to  food a v a i la b i l i ty .  B e c a u s e  l e s s  food is  a v a i la b le  in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
49
S e p te m b e r  than  e a r l i e r  in  the  s u m m e r ,  a n im a ls  m u s t  w a n d e r  f u r th e r  
a f ie ld  in  s e a r c h  of food, and  a r e  t h e r e f o r e  m o r e  l ik e ly  to  v i s i t  the  
s c e n t  s t a t io n s .  T he  S e p te m b e r  v a lu e s  a l s o  s e e m e d  d i r e c t ly  r e l a te d  to  
th o se  of J u ly -A u g u s t  ( F ig u re  9) a lthough  the  c o r r e l a t io n  c o eff ic ien t  
( r  = 0 .053) w as no t s ig n if ic a n t .
N ich e  b r e a d t h . E x c e p t  fo r  th e  coyo te , c a r n iv o r e s  a l l  
a p p e a re d  to  h av e  v e r y  n a r r o w  n ic h e s  (T ab le  10). Two s p e c ie s ,  the 
b a d g e r  and  b o b c a t ,  w e r e  no ted  only  once  and  m a y  h av e  been  t r a n s ie n t  
r a t h e r  th an  r e s id e n t  in  th e  D ra in a g e .  B a s e d  on o b s e rv a t io n s  of s ign  
and  of th e  a n im a l s ,  b la c k  b e a r s ,  w e a s e l s ,  m a r t e n ,  and coyo tes  a l l  
u t i l i z e  a  w id e r  r a n g e  of h a b i ta t s  th an  w a s  in d ic a te d  by  s c e n t  s ta t io n  
v i s i t s .  A p p a re n t ly  c a r n i v o r e s  e i t h e r  a v o id ed  th e  ro a d  a l to g e th e r  o r ,  
if  u s in g  th e  ro a d ,  s im p ly  w e r e  no t a t t r a c t e d  b y  the  i s o v a le r ic  ac id  in  
the  s c e n t  c a p s u le s .
W e s te r n  ju m p in g  m ic e  a l s o  a p p e a re d  to  h av e  a  v e r y  n a r ro w  
n ic h e ,  in  s h a r p  c o n t r a s t  to  th e  m u c h  b r o a d e r  n ich e  d e te r m in e d  f r o m  
t r a p l in e  d a ta .  A s w ith  c a r n i v o r e s ,  ju m p in g  m ic e  w e r e  not a t t r a c t e d  to  
the  s c e n t  s t a t io n s .  No v i s i t s  w e r e  r e c o r d e d  a t  a l l  d u r in g  S e p te m b e r ,  
b e c a u s e  ju m p in g  m ic e  h a d  a l r e a d y  begun  h ib e rn a t in g  (B row n 1967).
T he  u n id en tif ied  l e p o r id s  w e r e  m o s t  l ik e ly  snow shoe  h a r e s  a s  
th e y  w e r e  the  on ly  l e p o r id s  s e e n  in  th e  s tu d y  a r e a .  H ow ever , s ig h t in g s , 
p e l l e t s ,  and  t r a c k s  w e r e  n o ted  in a  g r e a t  m an y  h a b i ta t s  fo r  a  m uch
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T a b le  10. N iche  b r e a d th s  a lo n g  h a b i ta t  d im e n s io n  f o r  m a m m a ls  th a t  
v i s i t e d  s c e n t  s t a t io n s .
S p ec ie s
N iche  b re a d th
Ju ly -A u g u s t S e p te m b e r C om bined
U n id en tif ied  c r i c e t id 0.286 0.019 0.279
W e s te r n  ju m p in g  m o u se 0.068 - 0.068
D e e r  m o u se 0.279 0.520 0.524
C hipm un k 0.456 0.455 0.629
R e d  s q u i r r e l 0.155 0.185 0.289
U n id en tif ied  g ro u n d  s q u i r r e l 0.094 - 0.094
C o lu m b ia n  g ro u n d  s q u i r r e l 0.209 0.019 0.285
G o ld e n -m a n tle d  g ro u n d  s q u i r r e l 0.487 0.135 0.509
B u s h y - ta i l e d  w o o d ra t 0.057 0.078 0.148
P o rc u p in e 0.038 0.165 0.172
U n id e n tif ie d  l e p o r id 0.075 0.019 0.094
B la c k  b e a r 0.034 - 0.034
W e a se l 0.057 - 0.057
M a r te n 0.034 0.019 0.030
Skunk 0.057 0.049 0.086
B a d g e r - 0.019 0.019
B o b c a t — 0.019 0.019
R e d  fox 0.038 - 0.038
C o y o te 0.038 0.139 0.189
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w id e r  n ic h e  than  w as  o b ta in ed  f r o m  s c e n t  s ta t io n  v i s i t s .
The n ic h e s  of th e  b u s h y - t a i l e d  w o o d ra t  and the  p o rcu p in e  w e r e  
v e r y  n a r r o w  in  J u ly -A u g u s t  b u t  w id en ed  in  S e p te m b e r ,  p o s s ib ly  b e c a u se  
bo th  s p e c ie s  w e r e  t r a v e l in g  m o r e  in  s e a r c h  of food. N e i th e r  s p e c ie s  
w ould  be e x p e c te d  to  h av e  v e r y  w id e  n ic h e s  a s  w o o d ra ts  g e n e ra l ly  
p r e f e r  r o c k y  a r e a s  and p o rc u p in e s  f o r e s t e d  a r e a s  (Hoffm ann and 
P a t t i e  1968). T h a t  e x p e c ta t io n  w a s  a p p a r e n t ly  b o rn e  out by  m y  da ta  
a lth o u g h  bo th  s p e c ie s  m a y  a c tu a l ly  h ave  a  so m e w h a t  w id e r  n ich e  than  
I found.
R ed  s q u i r r e l s  had  a  r e l a t i v e ly  b ro a d  n ic h e ,  r e f le c t in g  a  w id e r  
d i s t r ib u t io n  and g r e a t e r  ab u n d an c e  th an  the  a fo re m e n t io n e d  s p e c ie s .  
L ik e  p o r c u p in e s ,  r e d  s q u i r r e l s  p r e f e r  f o r e s t e d  h a b i ta t s  (Hoffmann and 
P a t t i e  1968) an d  w e r e  found only  in  th o s e  s ta t io n s  a d ja c e n t  to  su ch  
h a b i t a t s .
Of the  2 g ro u n d  s q u i r r e l  s p e c i e s ,  the  Colum bian g round  
s q u i r r e l  had  a n a r r o w e r  n ic h e  th an  d id  the g o ld e n -m a n t le d ,  a  r e f le c t io n  
of t h e i r  h a b i ta t  p r e f e r e n c e s .  T he  l a t t e r  s p e c ie s  u su a l ly  o c c u r s  in  a 
w ide  v a r i e t y  of h a b i t a t s  w h e r e a s  th e  f o r m e r  p r e f e r s  h a b i ta ts  w ith  
r e l a t i v e ly  open c a n o p ie s .  T he  2 s p e c ie s  f u r t h e r  had  c o n s id e ra b ly  
b r o a d e r  n ic h e s  in J u ly -A u g u s t  than  in  S e p te m b e r  a s  a  r e s u l t  of t h e i r  
h ib e r n a t in g .  A dult C o lum bians g e n e r a l ly  b e g in  h ib e r n a t in g  in  A ugust 
and  on ly  th e  young of th e  y e a r  a r e  s t i l l  a c t iv e  in  S e p te m b e r  (M anville  
1959). G o ld e n -m a n tle d  g ro u n d  s q u i r r e l s  u s u a l ly  b e g in  h ib e rn a t in g
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so m e w h a t  l a t e r  in the  f a l l  ( la te  S e p te m b e r  a t th e  e a r l i e s t )  a lthough  the  
a c tu a l  d a te  v a r i e s  f r o m  p la c e  to  p la c e  (G ordon 1943).
Both  u n id e n t i f ie d  c r i c e t i d s  and  d e e r  m ic e  h a d  f a i r l y  b ro a d  
n ic h e s  in  Ju ly -A u g u s t  w ith  th e  f o r m e r ' s  b e c o m in g  n a r r o w e r  in 
S e p te m b e r  and  the  l a t t e r ' s  m u c h  w id e r .  T h e  v a r i a t i o n  in n ich e  w idth  
i s  p ro b a b ly  m o r e  th e  r e s u l t  of in a c c u r a te  t r a c k  id e n t i f ic a t io n  than  
any th ing  e l s e .  Som e " u n id en tif ie d  m o u s e "  t r a c k s  m a y  have  b e e n  m a d e  
b y  d e e r  m ic e  and  so m e  " d e e r  m ic e "  in  S e p te m b e r  m a y  have  b e en  
v o le s .  H o w ev e r ,  b e c a u s e  d e e r  m ic e  c an  o c c u r  in  su ch  a w ide  n u m b e r  
of h a b i t a t s ,  t h e i r  n ic h e  sh o u ld  b e  q u ite  w id e , a s  it  is  in  the  R a t t le s n a k e .
C h ip m u n k s  had  th e  b r o a d e s t  n ich e  of the  m a m m a ls  v is i t in g  
s c e n t  s t a t io n s ,  an d  it  d id  not v a r y  b e tw e e n  the  2 m o n th s .  A lthough the  
t r a c k s  cou ld  not b e  id e n t i f ie d  down to s p e c ie s ,  bo th  s p e c ie s  o b se rv e d  
in  the  t r a p l in e s  u n d o u b ted ly  o c c u r r e d  in  the  s c e n t  s t a t io n s .  My c a lc u ­
la t e d  n ic h e  w id th  is  th u s  a  c o m b in a t io n  of 2 n ic h e s ,  th o se  of the  yellow  
p in e  ( lo w er  e le v a t io n ,  D o u g la s - f i r  and  p o n d e ro s a  p ine  f o r e s t s )  and  the  
r e d - t a i l e d  c h ip m u n k  (u p p er  e le v a t io n ,  s p r u c e  and su b a lp in e  f i r  f o r e s t s ) .
N iche  o v e r l a p . N iche  o v e r la p  v a r i e d  so m e w h a t  not only 
b e tw e e n  p r e y  s p e c i e s  p a i r s  bu t a l s o  f r o m  1 m o n th  to  the  nex t (Table  
11). Jo in t  u se  of the  h a b i ta t  w a s  m o d e r a te  f o r  m o s t  s p e c ie s  p a i r s ,  
j u s t  a s  the  p r o b a b i l i ty  of i n t e r s p e c i f i c  e n c o u n te r  f o r  m o s t  p a i r s  ten ded  
to  b e  s o m e w h a t  g r e a t e r  th an  it w ould  b e  if  bo th  s p e c ie s  w e re  u n i fo rm ly
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Table 11, Niche overlaps between prey  species that v isited  scent sta tions. Values in upper right of 
tables calculated from  Pianka (1973); those in lower left from  H urlbert (1978).
C r^
July-A ugust
Zp Pm Esp. T h Ssp. Sc S I Nc
C ri. 1 . 0 .5 .6
Z p 3 . 4 .7
Pm 2 . 2 4 ^ 1 . 0
Esp. 1.6 1.3 1.8
Th .8 .8 1.2
Ssp. .9 0 0
Sc .9 .9 .3
SI 1.0 1.2 1 . 4
N c 0 0 .7
Ed 1 . 1 0 0
Lep. 1.1 .7 2 . 1
.6
.2
.7
'l.O .
1.3 
1.5 
2.2
1.4
1 . 4
1 . 4  
1.1
.2
.1
.3
. 4
'l.D .
0
1 . 3
.8
0
0
0
.1
0
0
.3
0
'l.O ,
2.2
.9
3 . 5
5 . 3
2 . 7
.2
.1
.1
.7
.2
.3
1.0 .
1.1
1.8
1 . 3
1.5
. 4
.1
. 5
.7
.2
0
.4
'l.O .
2.1
1.1
1 . 3
0
0
.1
.2
0
.3
.2
.4
'l.O .
8 .8
0
Ed
.1
0
0
.2
0
.3
.1
.1
.4
'l.O .
0
Lep.
.2
. 2
.3
.2
0
.2
.2
.3
0
.3
'l.O
Septem ber
C r i . 1.0 0
Z p 0 " ^ 1 . 0 .
Pm 1.6 0
Esp. 1 . 6 0
Th 0 0
Ssp. 0 0
S c 0 0
S I 0 0
N c 0 0
E d 3.7 0
Lep. 0 0
.1
0
"1 . 0_
1 . 7
1 . 4
0
2.1
1 . 3
1 . 9
.2
1.0^
1.7
0
1.6
1 . 4  
2.6
1 . 5
0
0
.4
.5
' 1 . 0.,
0
0
2 . 4
1 . 5  
.7
0
0
0
0
0
0
' 1 . 0 ..
0
0
0
0
0
0
0
.2
.2
0
0
1 .0 .
0
2.1
3 . 7
0
0
0
.3
.3
.4
0
0
' 1 . 0.̂
3 . 3
1.1
5 . 3
0
0
.4
.5
.2
0
.1
.3
■ 1 . 0_  
3 . 6  
0
.2
0 
' .2 
.3 
.1
0
.2
.2
.4
1 . 0 ,
0
0
0
.1
.1
0
0
0
.3
0
0
' 1.0
Combined
C ri.
Zp
Pm
Esp.
Th
Ssp.
S c
SI
Nc
Ed
Lep.
1. 0„
3.4
1.3
1 . 6
.9
.9
1.2
1-0
.8
.6
.1
.5
' 1. 0,
1.8
1.0
.8
0
.9
1.0
0
1.2
1.8
.5
.4
' 1. 0,
1 . 4
1.5 
.6
1.2
1 . 3
1 . 3  
.9
1 . 2
.7
.2
.8
1.0,
1.5
1 . 4  
1.2
1 . 5
1 . 5  
1.1  
1.2
.1
.2
.8
' 1. 0,
.6
1 . 3
1.0
.8
.9
.6
.1
0
.1
.3
.3
' 1. 0,
2.0
.4
.6
.3
2.1
.4
.1
.5
. 5
. 4
. 3
' 1 . 0,
1 . 3
2 . 4  
2 . 0  
1 . 9
. 4
.2 
.7 
.9 
.4 
.1 
.5 
• 1. 0,  
2 . 4  
1.3 
1.0
.2
0
.4
.4
.2
.1
.5
.7
1.0,
1.6
.3
.1
.1
.3
.4
.2
0
.4
.4
.3
1.0,
0
.1
.2
.3
.3
.1
.2
.3
.2
0
0
' 1.0
. Cri, = unidentified cricetid; Zp = western jumping mouse; Pm = deer mouse; Esp. = chipmunk; 
Th = red squirrel; Ssp. = unidentified ground squirrel; Sc = Columbian ground squirrel; SI = golden- 
mantled ground squirrel; Nc = bushy-tailed woodrat; Ed = porcupine; Lep. = unidentified leporid.
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d i s t r ib u te d  am o n g  th e  h a b i ta t s .  A few s p e c i e s  o v e r la p p e d  c o n s id e ra b ly ,  
s u c h  a s  d e e r  m ic e  and  c h ip m u n k s ,  c h ip m u n k s  and  g o ld e n -m a n t le d  
g ro u n d  s q u i r r e l s  (both in t e r m s  of h a b i ta t  u se ) ,  and p o rc u p in e s  and  
b u s h y - ta i l e d  w o o d ra ts  ( f re q u e n c y  of in te r s p e c i f i c  e n co u n te r) .  O th e r  
s p e c i e s  show ed  no o v e r la p  at a l l .
O v e r la p  i n c r e a s e d  in  S e p te m b e r  fo r  so m e  p a i r s  b e c a u se  th o se  
s p e c i e s  t r a v e le d  m o r e  in  s e a r c h  of food. F o r  o th e r  p a i r s ,  o v e r la p  
d e c r e a s e d  as  a r e s u l t  of 1 o r  bo th  m e m b e r s  of a  p a i r  hav ing  begun  
h ib e r n a t io n .
L i t t le  n ic h e  o v e r la p  w as  a p p a re n t  b e tw ee n  p r e d a to r  s p e c ie s  
(T ab le  12). U se  of the  s a m e  h a b i ta t s  (Oj^ v a lu e )  w as  not g r e a t  fo r  
a n y  of the  4 p a i r s  th a t  did o v e r la p .  H ow ev er ,  the  fr e q u e n c y  of i n t e r ­
s p e c i f i c  e n c o u n te r s  (L v a lu e )  ten d ed  to  be  3 -6  t im e s  g r e a t e r  than  
w ould  be  e x p ec te d  if  bo th  s p e c ie s  w e r e  u n ifo rm ly  d is t r ib u te d  am o n g s t  
th e  r e s o u r c e  s t a t e s .  E v id e n tly ,  m o s t  p r e d a t o r s  tend  to  avo id  the  ro a d .
T a b le  12. N iche  o v e r la p s  b e tw ee n  p r e d a to r  s p e c ie s  th a t  
v i s i t e d  s c e n t  s t a t io n s .
O jk  
(P ia n k a  1973)
L
(H u r lb e r t  1978)
M a r te n - s k u n k
J u ly -A u g u s t  l ine .3 5.8
C o m b in e d  l in e s .3 5.8
S k u n k - re d  fox
C om bined  l in e s .2 2.7
Skunk-coy o te
C om bined  l in e s .1 .5
R ed  fo x -c o y o te
C om bin ed  l in e s .2 2.7
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h e n c e  th e  low o v e r la p  v a lu e s .  B u t, w hen  th ey  do u se  the  ro a d ,  th ey  
te n d  to  u se  only c e r t a i n  p o r t io n s ,  r e s u l t in g  in a r e l a t i v e ly  h igh  p r o b ­
a b i l i ty  of in te r s p e c i f i c  e n c o u n te r .
F a c t o r s  a f fe c t in g  s c e n t  s ta t io n  r e s u l t s . T he t im e  of y e a r  a 
s c e n t  s t a t io n  l in e  i s  u s e d  c an  g r e a t ly  a ffec t  the  r e s u l t s .  P o p u la tio n  
s i z e s  a r e  h ig h e r  d u r in g  la te  s u m m e r  th an  a t  any  o th e r  t im e ,  i n c r e a s in g  
th e  l ik e l ih o o d  th a t  a p a r t i c u l a r  s p e c ie s  w i l l  v i s i t  a  s c e n t  s ta t io n .  Food  
a ls o  b e c o m e s  s c a r c e r  a s  s u m m e r  p r o g r e s s e s  so  a n im a ls  m u s t  c o v e r  
m o r e  t e r r i t o r y  to  f ind  food, and  a r e  th u s  m o r e  l ik e ly  to  v i s i t  a s ta t io n .  
T h e  n u m b e r  of v i s i t s  m a d e  b y  so m e  s p e c ie s  w il l  d e c l in e  m a rk e d ly ,  
p e rh a p s  c e a s in g  a l to g e th e r ,  in l in e s  u se d  d u r in g  S e p te m b e r  o r  l a t e r  a s  
th o se  s p e c ie s  b eg in  h ib e rn a t io n .
T h e  o b l i t e r a t io n  of t r a c k s  by  w ind , r a in ,  and  o th e r  a n im a ls  
(d e e r ,  f o r  in s ta n c e )  u ndo u b ted ly  o c c u r r e d  f r e q u e n t ly  in  both l in e s .  As 
a r e s u l t ,  bo th  the  n u m b e r  of s p e c i e s  v i s i t in g  s ta t io n s  and  the  f re q u e n c y  
of v i s i t s  m a y  b e  in a c c u r a te .
R o d e n ts  m a y  h ave  r e s p o n d e d  to the  d i r t  c o v e r in g  each  s ta t io n  
r a t h e r  th an  to  the  i s o v a l e r i c  a c id  in  the  s c e n t  c a p s u le s .  On 2 o c c a s io n s ,  
g o ld e r i -m a n t le d  g ro u n d  s q u i r r e l s  w e r e  o b s e r v e d  ea tin g  th is  d i r t ,  w hich  
h a d  b e e n  b ro u g h t  in to  th e  R a t t l e s n a k e  D ra in a g e  f r o m  the  N a tiona l  B iso n  
R a n g e .  M in e ra ls  la c k in g  in  R a t t l e s n a k e  s o i l s  bu t p r e s e n t  in B iso n  
R a n g e  s o i l  m a y  w e l l  h a v e  s e r v e d  to  a t t r a c t  r o d e n t s .
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W ild c a r n iv o r e s  w e r e  not s t r o n g ly  a t t r a c t e d  to  the  s c e n t  
s t a t i o n s .  A voidance  of th e  ro a d  m a y  p a r t i a l l y  ex p la in  the  low f re q u e n c y  
of c a r n iv o r e  v i s i t s ,  bu t no t  e n t i r e ly .  Tw o in d iv id u a ls  du ring  J u ly -  
A u gus t  and  1 d u r in g  S e p te m b e r  w e r e  o b s e rv e d  in the  v ic in i ty  of 
o p e ra t iv e  s ta t io n s ;  y e t ,  f o r  so m e  unknown r e a s o n ,  none of th e  3 (a 
co y o te ,  c o u g a r ,  and  b la c k  b e a r ,  r e s p e c t iv e ly )  v i s i t e d  th o se  s ta t io n s .
T he  on ly  c a r n iv o r o u s  s p e c ie s  s t r o n g ly  a t t r a c t e d  w as the 
d o m e s t ic  dog w ith  68 r e c o r d e d  v i s i t s .  T h a t dogs w e r e  v e r y  co m m on  
in  the  D ra in a g e  below  F r a n k l in  B r id g e ,  e i th e r  w ith  o r  w ithout h u m an  
c o m p a n io n s ,  w a s  c o n f i rm e d  by  o b s e rv a t io n .  H ow ever, so m e  "dog" 
t r a c k s  m a y  a c tu a l ly  h av e  b e e n  coyo te  (and v ic e  v e r s a )  a s  it can  be 
d if f ic u lt  to  d is t in g u is h  b e tw e e n  the  2.
T he  r o a d  i t s e l f ,  u se d  a s  a  t r a v e l  c o r r i d o r  b y  so m e  s p e c ie s  
and  a v o id ed  by  o th e r s ,  h a d  s o m e  e ffec t  on a n im a l  v i s i t s  to  the s c e n t  
s t a t io n s .  In a c c u r a te  t r a c k  id e n t i f ic a t io n  m a y  a ls o  h av e  in fluenced  
r e s u l t s  to  so m e  e x te n t ,  p a r t i c u l a r l y  fo r  c r i c e t i d s  and c a n id s .
O th e r  M a m m a l D a ta
T r a p p in g . T h e  old h o m e s te a d  be low  F r a s e r  C re e k  inc luded  
3 ty p e s  of v e g e ta t io n :
1) D o u g l a s - f i r / s n o w b e r r y  h a b i ta t  type  w ith  D o u g la s - f i r  the  
d o m in an t t r e e  (E n g e lm a n n  s p r u c e ,  lodgepo le  and p o n d e ro s a  
p in e ,  and  w e s t e r n  l a r c h  w e r e  a l s o  p r e s e n t )  and  s e r v i c e b e r r y .
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n in e b a rk ,  w h i te  s p i r e a .  R o cky  M ounta in  m a p le ,  and 
s n o w b e r ry  in th e  u n d e rg ro w th ;
2) a s m a l l  w e t m eado w  of s e d g e s  and  r u s h e s  w ith  so m e  a ld e r  
and w a te r  b i r c h ;  and
3) a l a r g e  d i s tu r b e d  m eadow  c o m p r i s e d  m o s t ly  of knapw eed , 
b lu eb un ch  w h e a tg r a s s ,  and  o th e r  e x o tic  g r a s s e s .
E ig h t  d e e r  m ic e  w e r e  caugh t d u r in g  th e  t r a p p in g  p e r io d ,  a l l  a t  l e a s t  
once  in the  d r y  m ea d o w . T h r e e  of th e m  w e re  a ls o  caugh t in the  
D o u g l a s - f i r / s n o w b e r r y  h a b i ta t  type , and  1 a  t h i r d  t im e  in the  wet 
m ead o w . A ye llow  p in e  ch ip m u n k  (found dead  in the  t ra p )  and a b u sh y -  
t a i le d  w o o d ra t  w e r e  a l s o  t r a p p e d  in th e  D o u g la s - f i r / s n o w b e r r y  h a b ita t  
typ e .
T he  v e g e ta t io n  ad jo in in g  th e  c a m p s i te  nex t to  F r a n k l in  B r id g e  
w a s  c la s s i f i e d  in to  the  g ra n d  f i r /q u e e n c u p  h a b ita t  type. G ra n d  f i r  and 
E n g e lm a n n  s p r u c e  w e r e  th e  on ly  t r e e s  p r e s e n t  and  the u n d e rg ro w th  w a s  
p re d o m in a n t ly  yew . Som e b e d s t r a w  and queencup  w e r e  a ls o  p r e s e n t .  
F o u r  d e e r  m ic e  w e r e  s n a p t r a p p e d  an d  a b u s h y - ta i l e d  w o o d ra t  w as  l i v e ­
t r a p p e d  a t th is  s i t e .
No a d d it io n a l  in fo rm a t io n  w as  g a in ed  b y  t r a p p in g  e i th e r  of 
t h e s e  s i t e s  ex cep t f o r  the  p r e s e n c e  of w o o d ra ts .  Given m y  t r a p l in e  
d a ta ,  the  r e s u l t s  w e r e  g e n e r a l l y  w h a t I w ould  e x p ec t  f o r  the  v e g e ta t io n a l  
t y p e s .  T he  l a r g e  n u m b e r  of d e e r  m ic e  c o l le c te d  n e a r  F r a n k l in  B r id g e  
w ould  a l s o  be ex p ec te d  b e c a u s e  th is  p a r t i c u l a r  s i t e  w as  h e a v i ly  u se d  by
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c a m p e r s  (C lev e n g e r  and  W o rk m a n  1977).
M a m m a lia n  s i g n . I o b s e r v e d  the  t r a c k s  of the  fo llow ing 
m a m m a ls  in  snow: m ic e  (p ro b ab ly  d e e r  m ic e ) ,  r e d  s q u i r r e l s ,  and 
sn o w sh o e  h a r e s  f r e q u e n t ly ,  and  co y o te s  o c c a s io n a l ly ,  th ro ugh ou t the  
lo w e r  p a r t  of the  s tu d y  a re a ;  r e d - t a i l e d  ch ip m u n k  and  b la c k  b e a r  on a 
snow p a tc h  n e a r  M osqu ito  P e a k  in S e p te m b e r ;  b la c k  b e a r  on th e  Sheep 
M ounta in  t r a i l  in  J a n u a ry ;  ye llo w  p ine  ch ipm unk , a l s o  on a snow p a tch , 
in  A p r i l ;  p o rc u p in e  and  m a r t e n  a long  the m a in  ro a d  above P i l c h e r  
C re e k ;  and  w e a s e l  j u s t  off th e  m a in  r o a d  about 1.5 km  above the 
lo ck e d  g a te .  B la c k  b e a r  t r a c k s  w e r e  a ls o  s e e n  on m uddy  g round  along 
t r a i l s .
S c a ts  in d ic a te d  the  p r e s e n c e  of l e p o r id s ,  b la c k  b e a r ,  and 
c o y o te s ,  a ltho ugh  coyo te  s c a t s  f o r  the  m o s t  p a r t  o c c u r r e d  only  along 
t r a i l s  and  r o a d s .  I a l s o  o b s e r v e d  d ig g ing s  of Colum bian g round  
s q u i r r e l s  and p o c k e t  g o p h e r s ,  and r e d  s q u i r r e l  m id d e n s .  B e a v e r  
c u t t in g s  and  2 a t t e m p te d  d a m s  (both in  th e  s a m e  lo c a t io n  but in 2 c o n ­
s e c u t iv e  y e a r s )  w e r e  found n e a r  o r  on R a t t le s n a k e  C r e e k  n o r th  of 
F r a s e r  C r e e k .
O b s e rv a t io n s  of m a m m a l ia n  s ig n  w e r e  u s e d  p r i m a r i l y  to  
in d ic a te  th e  p r e s e n c e  of a  p a r t i c u l a r  s p e c i e s  in  th e  s tu d y  a r e a .  The 
on ly  c o n c lu s io n s  m ad e  r e g a r d in g  h a b i ta t  u se  o r  po pu la tio n  s iz e  a r e  a s  
fo l lo w s:
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1) pocke t g o p h e rs  w e r e  co m m o n  in  lo w -e le v a t io n  m eadow s 
and a long  the  ro a d  ed g es ;
2) Columbian ground sq u ir r e ls  occu rred  frequ en tly  in open 
a r e a s ,  p a r ticu la r ly  m eadow s;
3) v e r y  c o m m o n  th ro u g h o u t  the  s tu dy  a r e a  u n d e r  f o r e s t  
c a n o p ie s  w e r e  r e d  s q u i r r e l s ;
4) sn o w sh o e  h a r e s  s e e m e d  to  be  abundan t e v e ry w h e re  a s  m o r e  
t r a c k s  (at l e a s t  in  snow ) and s c a t s  w e re  no ted  fo r  th is  
s p e c ie s  th a n  f o r  any  o th e r  (with the  ex cep tio n  of deer) ;
5) c o y o te s  e i t h e r  w e r e  abun dan t o r  t r a v e le d  w id e ly  a s  th e i r  
s c a t s  w e r e  a l s o  c o m m o n  e v e r y w h e r e ,  e s p e c ia l ly  on ro a d s ;  
and,
6) e x te n s iv e  g r i z z ly  b e a r  d igg ings , in c lu d in g  a  den, w e re
no ted  in  su b a lp in e  a r e a s  a ro u n d  M cL eod  P e a k ,  a p p a re n t ly  
dug b y  g r i z z l i e s  p e r m a n e n t ly  in h ab it in g  th a t  a r e a  a lthough  
the  p o p u la t io n  d e n s i ty  s e e m s  to  be  low (S e rv h een  1977).
M a m m a l  s ig h t in g s . A c tu a l  s ig h t in g s  w e r e  m a d e  of an 
u n id e n t i f ie d  s h re w  and  c r i c e t i d ,  ye llow  p ine  and  r e d - t a i l e d  ch ip m u n k s , 
r e d  s q u i r r e l s ,  a  n o r th e r n  f ly in g  s q u i r r e l ,  Colum bian  and  golden - 
m a n t le d  g ro u n d  s q u i r r e l s ,  sn o w sh o e  h a r e s ,  p ik a s ,  b la c k  b e a r s ,  a  
m a r t e n ,  a  c o u g a r ,  and  c o y o te s .
M a m m a l s ig h t in g s  w e r e  a l s o  m a d e  b y  a  n u m b e r  of peop le  
o th e r  th an  m y s e lf  (T able  13). Som e s p e c i e s  h a v e  b e e n  o b se rv e d .
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w h e th e r  by  o th e r s  o r  by  m e ,  on ly  once  o r  Iw ice  and  so  m a y  be 
t r a n s i e n t  in d iv id u a ls .  O th e r  s p e c i e s ,  o b s e r v e d  n u m e ro u s  t im e s  
th ro u g h o u t  the  s tu d y  a r e a ,  a r e  r e s id e n t ,  a p p a re n t ly  in  r e l a t iv e ly  l a r g e  
n u m b e r s .  A m o n g s t  the l a t t e r  a r e  in c lu d ed  yellow  p ine  and r e d - t a i l e d  
c h ip m u n k s ,  r e d  s q u i r r e l s ,  C olum bian  and g o ld e n -m a n t le d  ground  
s q u i r r e l s ,  snow sho e  h a r e s ,  b la c k  b e a r s ,  and  c o y o te s .  M ore  
r e s t r i c t e d  in  h a b i ta t  th an  the  a fo re m e n t io n e d  s p e c ie s ,  p ik as  w e re  
c o m m o n ly  no ted  in  r o c k  p i le s  a n d  ta lu s  s lo p e s  above about 1450 m  in 
e le v a t io n .
T a b le  13. M a m m a l  s ig h t in g s  m a d e  ny  o th e r  p eo p le .
M a m i ^ ï ^ S ource
H o a ry  m a r m o t ,  b e a v e r ,  w o lv e r in e ,  I 
lynx , c o u g a r ,  and  w olf  i
\
b  C h in sk e ,  E x ec u tiv e  D i r e c to r ,  
1 F r i e n d s  of the  R a t t le s n a k e ,  
p e r s .  c o m m .
H o a ry  m a r m o t ,  b e a v e r ,  m u s k r a t ,  
s h o r t - t a i l e d  w e a s e l ,  m in k , 
w o lv e r in e ,  and  b o b c a t
K e r l in g  and C h insk e  1977
H o a ry  m a r m o t ,  y e l lo w - b e l l i e d  
m a r m o t ,  s h o r t - t a i l e d  w e a s e l ,  
lo n g - ta i l e d  w e a s e l ,  s t r i p e d  
sk unk , and  w o lv e r in e
U n iv e r s i ty  of M ontana 
Z o o lo g ic a l  M useum
C o lo n ie s  of h o a ry  m a r m o t s  w e r e  s e e n  in  2 lo c a t io n s :  the 
M cL eo d  P e a k  a r e a  and a ro u n d  S a n d e rs  L a k e .  S p e c im e n s  in the 
U n iv e r s i ty  of M ontana  Z o o lo g ic a l  M u seu m  (UMZM) w e r e  c o l le c te d  f r o m
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3 o th e r  lo c a t io n s :  S tu a r t  P e a k ,  a long  the  L ake  C r e e k  R oad , and on the 
m a in  r o a d  below P o rc u p in e  C r e e k  (the l a s t  w a s  tak e n  f r o m  an  adult 
f e m a le  w o lv e r in e  th a t  had  a p p a r e n t ly  k i l le d  the  m a rm o t ;  W rig h t,  
P r o f e s s o r  of Z oo logy , U n iv e r s i ty  of M ontana , p e r s .  c o m m . ). Two 
y e l lo w -b e l l ie d  m a r m o t s ,  c o l le c te d  n e a r  the  M PC in take  dam  in  1958 
and  above  F r a n k l in  R a n g e r  S ta tio n  in 1940, a r e  a ls o  in  the  UMZM but 
t h e r e  a r e  no r e c e n t  r e c o r d s  fo r  th is  s p e c ie s  in th e  U p p e r  D ra in a g e .
B oth m u s k r a t  and b e a v e r  h a v e  b e e n  o b s e r v e d  n e a r  the  m outh  
of F r a s e r  C r e e k  and  p ro b a b ly  o c c u r  w h e r e v e r  t h e r e  is  su i ta b le  h a b ita t .  
B e a v e r  h av e  long b e en  known to  inhab it  the s tu d y  a r e a ,  hav ing  been  in 
f a c t  p r o te c te d  f r o m  t r a p p in g  u n t i l  the  la te  1920 's  w hen  th e  popu la tion  
h a d  g ro w n  l a r g e  enough to  c a u s e  s o m e  d a m a g e  (P oe , f o r m e r  r e s id e n t .  
U p p e r  R a t t le s n a k e  V a lle y ,  p e r s .  c o m m . ). N o  known t ra p p in g  a c t iv i ty  
h a s  o c c u r r e d  in  r e c e n t  y e a r s ,  p a r t l y  b e c a u s e  i t  h ad  b e e n  thought th a t  
b e a v e r  no  lo n g e r  in h a b i te d  th e  D ra in a g e  (L eu sc h en , M a n ag e r  M isso u la  
D iv is io n , M ontana  P o w e r  C o m p an y , p e r s .  c o m m .) .  B e a v e r  m ay  w e ll  
h av e  b e e n  p r e s e n t  a l l  a lo n g  a lthough  in  low n u m b e r s ,  a s  a t  the p r e s e n t  
t im e .
S p e c im e n s  of bo th  w e a s e l  s p e c i e s  and  th e  s t r ip e d  sku nk  have  
b e e n  c o l le c te d  f r o m  the  V a l le y .  A s h o r t - t a i l e d  w e a s e l  w as s e e n  n e a r  
M cL eo d  P eak ; 2 m in k  w e r e  a l s o  s e e n  in d i f fe re n t  a r e a s  a long  R a t t l e ­
sn a k e  C r e e k .  S tr ip ed  sk unk s  w h ich  m a y  h a v e  c o m e  f r o m  the  U pper 
R a t t l e s n a k e  h av e  not in f re q u e n t ly  c r e a t e d  p r o b le m s  in  the  r e s id e n t ia l
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p o r t io n  of the  D ra in a g e .
Two m u s te l id s  c o n s id e r e d  w i ld e r n e s s - d e p e n d e n t ,  the  m a r te n  
a n d  th e  w o lv e r in e  (Schoenfe ld  and  H endee  1978), have  r e s id e n t  p o p u la ­
t io n s  in  the  s tu d y  a r e a .  T h e y  h av e  b o th  b e e n  s e e n  a t  d i f fe re n t  t im e s  
n e a r  M cL eod  P e a k  and in  the  High F a l l s  C r e e k  D ra in a g e .  A ju v en ile  
f e m a le  w o lv e r in e ,  a c c o m p a n ie d  by  a  se c o n d  cub and an adult f e m a le  
c a r r y i n g  a dead  h o a r y  m a r m o t ,  w as  c o l le c te d  in  1967 (W right, p e r s ,  
c o m m . ; b o th  th e  fe m a le  cub and  the  m a r m o t ,  m en tio n ed  e a r l i e r ,  a r e  
in  th e  UM ZM ).
F ie ld  o b s e r v a t io n s  in c lu d e  b o b c a t  (1 s ig h t in g  n e a r  M osquito  
P e a k ) ,  lynx (1 s ig h t in g  in m id -H ig h  F a l l s  C r e e k  D ra in a g e ) ,  and c o u g ar  
( s e v e r a l  s ig h t in g s ,  in c lu d in g  w in te r  lo c a t io n s  of r a d io c o l l a r e d  c a ts ) .  
W h e th e r  lynx and  b o b c a t  a r e  t r a n s i e n t  i s  not known, a lthough  bobca t 
m a y  p o s s ib ly  b e  s u m m e r  r e s i d e n t s .  T he  a r e a  b e tw ee n  W is h e rd  and 
Jo h n s o n  c r e e k s  i s  im p o r ta n t  w in te r  r a n g e  so  b o b c a ts  m a y  w e ll  c r o s s  
in to  the  R a t t l e s n a k e  h igh  c o u n t r y  d u r in g  the s u m m e r .  A r e s id e n t  
c o u g a r  po pu la tio n  u s e s  the  D ra in a g e  b e lo w  F r a n k l in  B r id g e ,  includ ing  
S p r in g  G ulch , d u r in g  w in t e r  and  th e  h igh  c o u n try  a s  s u m m e r  ra n g e  
(fo llow ing s e a s o n a l  m ig r a t io n s  of d e e r  and  e lk). T r a n s i e n t  c o u g a r  
p r o b a b ly  a ls o  o c c u r  in  th e  s tu d y  a r e a  (M urphy , s e n io r ,  w ild life  b io logy . 
U n iv e r s i ty  of M ontana, p e r s .  c o m m . ).
P r e v  U ti l iz a t io n
P o te n t ia l  p r e y  in  the  f o r m  of s h r e w s ,  r o d e n t s ,  la g o m o rp h s .
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u n g u la te s ,  b i r d s ,  r e p t i l e s ,  f i s h ,  and  in v e r t e b r a te s  ( in s e c ts ,  s p id e r s ,  
w o r m s ,  e tc .  ) a r e  abundan t th ro u g h o u t  the  s tu d y  a r e a .  A ll a r e  
un do u b ted ly  c o n su m ed  to  a l e s s e r  o r  g r e a t e r  d e g re e  by  1 o r  m o r e  of 
th e  p r e d a t o r s  a l s o  o c c u r r in g  in the  a r e a  (T ab le  14). B e c a u se  the 
ab u n d an c e  of in d iv id u a l  p r e y  s p e c ie s  v a r i e s  f r o m  1 h a b i ta t  type  to  
a n o th e r ,  p r e d a t o r  u se  of e a c h  type  a l s o  ten d s  to  v a r y  so m ew h at.  
H o w ev e r ,  m o s t  p r e d a t o r s  fee d  on s e v e r a l  p r e y  s p e c ie s  and  m a y  thus  
u s e  a  n u m b e r  of h a b i ta t  ty p e s .  In g e n e r a l ,  a  p r e d a t o r  is  m o s t  com m on  
in  th o se  h a b i ta t s  in w hich  i t s  p r i m a r y  p r e y  s p e c ie s  is  m o s t  abundant.
T he  fo llow ing  a u th o r s  l i s t e d  the  p r e y  of the  m a m m a l ia n  
p r e d a t o r s  o c c u r r in g  in th e  R a t t l e s n a k e  D ra in a g e :  b la c k  b e a r  (T isch  
1961); g r i z z ly  b e a r  (Jonk e l  1978); s h o r t -  and  lo n g - ta i le d  w e a s e ls  
(H am ilton  1933, P o l d e r b o e r  et a l .  1941, L le w e lly n  and  U h le r  1952, 
M a r t in  e t  a l,  1961); m in k  (L lew e lly n  and U h le r  1952); m a r t e n  
(W eckw orth  and  H aw ley  1962); s t r i p e d  sk unk  (L lew e lly n  and U h le r  
1952, V e r t s  1967); b a d g e r  (Snead  and  H e n d r ic k so n  1942); w o lv e rin e  
(R au sch  1959, R a u s c h  and  P e a r s o n  1972; H o rn o c k e r ,  L e a d e r ,  Idaho 
C o o p e ra t iv e  W ild l ife  R e s e a r c h  U nit, p e r s .  c o m m . ); b o b ca t  (G a sh w ile r  
e t  a l .  1960); lynx  (S a u n d e rs  1963); c o u g a r  (R ob ine tte  et a l .  1959); r e d  
fox  (H am ilton  1935, M a c G re g o r  1942); and  coyo te  (S p e r ry  1941, R e ic h e l  
1976, H e n d e rs o n  1977),
O th e r ,  n o n -m a m m a l ia n ,  p r e d a t o r s  a l s o  in h ab it  the D ra in a g e ,  
fe e d in g  m o s t ly  on s m a l l  m a m m a l s ,  b i r d s ,  f i s h ,  and  c a r r io n .  R a p to r s
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Table 14. Utilization of prey by mammalian predators.
Prey
Pred u.ors®-
•  1
Ü  S I
a  s 
■£:
ffi a
CO
<L>
CQ
g i
g
s
1
T3
!-t
CO HH
.s
g
1
&
td
o
o
p q
s.
cdr
o
g
■o
(U
K
(D
Î
u
Shrews 2-3 6 X X
Undet. mice X 1 2-W , Sp X
Jumping mice X
Deer mice X X 2 4 X X
Undet. microtines X 5
Bog lemmings X
Red-backed voles 2 X X
Voles 1 2 1 5 X 3 1 2-W
Muskrat X X X
Chipmunks X X
Undet. squirrels X X X
Red squirrels X X
Flying squirrels X
Ground squirrels Sp. A X 1 4 X X X
Marmots 2 X X X
Pocket gophers X X X X
Woodrats X 3 X
Beaver X X X
Porcupine X X X 2 Xb X
Undet. lagomorphs 3
Pikas X
Leporids 2-3 X X X  4 3 1 1 2 3-W
Carnivores X X X X X X
Ungulates 2 2b X X lb 2b 2b 1 1-Sp, W
Birds X X X 5 X X X X X S p . s
Reptiles X X  X X X
Fish X  X X X
Invertebrates X X X 3 1-A 3 X X s .  A
V egetation 1 1 4 3 X X X X X X 3-A. W
Season of primary use;
W = Winter 
Sp = Spring 
S = Summer 
A = Autumn
X = Importance or time of use not known. 
^References listed by predator species in text. 
'^Consumed largely as carrion.
Importance In diet (where determined):
1 = Primary food .
2 = Secondary food 
etc.
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in c lu d e  the  T u rk e y  V u ltu re ;  Goshawk; S h a rp -sh in n e d .  M a rs h ,  R o u g h ­
leg g e d , R e d - ta i l e d ,  and  Sw ains o n 's  haw ks; B a ld  and  Golden e ag le s ;  
K e s t r e l s ;  and  S c re e c h ,  G r e a t  H orned , and B a r r e d  owls (B eau d e tte  and 
K e r l in g  1977). S e v e ra l  v a r i e t i e s  of g a r t e r  sn a k e s  a r e  a ls o  p r e s e n t .
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C H A P T E R  V 
M ANAGEM ENT IM PA CTS
E v e r y  m a n a g e m e n t  op tion  a ffe c ts  so m e  s p e c ie s  of w ild life  
b e n e f ic ia l ly  and  o th e r s  d e t r im e n ta l ly ,  and  can  th u s  only b e  ju d g ed  as  
f a v o r a b le  o r  u n fa v o ra b le  f o r  p a r t i c u l a r  s p e c ie s ,  not fo r  w ild life  a s  a 
w ho le .  F u r t h e r m o r e ,  an y  su c h  ju d g m e n t  m u s t  be  b a s e d  on both  the  
h a b i ta t  r e q u i r e m e n t s  of the  s p e c ie s  in v o lv ed  and the  c h a r a c t e r i s t i c s  
of th e  m a n a g e m e n t  o p e ra t io n  (Webb 1973).
T h is  c h a p te r  s u m m a r i z e s  the im p a c ts  v a r io u s  op tions cou ld  
h av e  on the  w ild life  s p e c ie s  of the  R a t t le s n a k e  D ra in a g e .  G aps in  the  
s u m m a r y  r e s u l t  f r o m  e i t h e r  a la c k  of in fo rm a t io n  in  o r  th e  u n a v a i l ­
a b i l i ty  of the  l i t e r a t u r e .  F in a l ly ,  any  d e c is io n  c o n c e rn in g  th e  " b e s t"  
op tion  f o r  the  R a t t l e s n a k e  d epend s  on the  sp e c i f ic  o b je c t iv e s  e s t a b ­
l i s h e d  b y  m an a g in g  a g e n c ie s  and  a r e  th u s  bey ond  th e  sc o p e  of m y 
th e s i s .
G e n e ra l  i m p a c t s . L og g ing  im p a c t s  v a r y  w ith  the  type  of cut 
( s e le c t io n ,  s h e l te rw o o d ,  s e e d - t r e e ,  o r  c le a r c u t ) ;  the n u m b e r ,  s i z e ,  
an d  sh a p e  of t r e e s  re m o v e d ;  s i z e  and  sh a p e  of an in d iv id u a l  cut and i t s  
lo c a t io n  w ith  r e s p e c t  to  o th e r  h a r v e s t e d  a r e a s ;  e le v a t io n ,  la t i tu d e ,
67
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a s p e c t ,  and  s lope ;  the  u n d e r ly in g  s o i l  c o m p o s i t io n ,  c h e m ic a l  and 
p h y s ic a l ;  and an n u a l  p r e c ip i t a t io n  in the  a r e a  (R e x le r  1972). T he  
im m e d ia te  e ffec t of logg ing  is  on th e  v e g e ta t io n ;  s u c c e s s io n  is  
r e v e r s e d  and a c lo s e d -c a n o p y  f o r e s t  b e c o m e s  an  open f o r e s t  o r  
sh ru b f ie ld ,  each  w ith  a  d i f fe re n t  fau n a .  T he  m o r e  t r e e s  re m o v e d  
f r o m  an  a r e a  and  th e  l a r g e r  th e  a r e a  cu t,  the  g r e a t e r  the  im p a c t  on 
v e g e ta t io n  and  a n im a l s .  E le v a t io n ,  s lo p e ,  s o i l ,  p r e c ip i ta t io n ,  e t c . , 
a l l  in f lu e n ce  the  r a t e  of r e c o v e r y  f r o m  logging .
S u b s id ia ry  a c t iv i t i e s  su c h  a s  ro a d  c o n s t ru c t io n ,  r e g e n e ra t io n  
te c h n iq u e s ,  and  s l a s h  t r e a t m e n t s  a l s o  a l t e r  b o th  f lo r a  and fauna . R oad 
b u ild in g  not only  d e s t r o y s  a n im a l  h a b i t a t s ,  but u se  of th o se  ro a d s  can  
in h ib i t  m o v e m e n ts  of m a m m a l s  a s  w e l l  (0x1 ey et a l .  1974). If 
im p r o p e r ly  lo c a te d ,  r o a d s  c an  be  a  m a j o r  s o u r c e  of e ro s io n ,  f u r th e r  
d e s t r o y in g  v e g e ta t io n .  P la n t in g  t r e e s  and  f e r t i l i z in g  c u t - o v e r  lan d s  
g e n e r a l ly  a d v a n c e s  s u c c e s s io n ,  sp e e d in g  up r e c o v e r y  (T h om as e t  a l .  
in  p r e s s ) .  L eav ing  s l a s h  a lo n e  can  im p r o v e  h a b i ta t  f o r  so m e  a n im a ls  
b e c a u s e  s l a s h  p r o v id e s  e s c a p e  c o v e r ,  n e s t in g  h a b i ta t ,  and  d i r e c t  o r  
i n d i r e c t  fo ra g e  s o u r c e s  (D im ock  1974). D im o ck  n o te s ,  too , th a t  s l a s h  
t r e a t m e n t s  fo r  the  m o s t  p a r t  h a v e  t r a n s i t o r y  e f fe c ts ;  h o w e v e r ,  the  
m o r e  r a d i c a l  the  ch an g e s  e f fe c te d  b y  t r e a tm e n t ,  the  m o r e  p ro n o u n ced  
a n d  l a s t in g  w il l  b e  t h e i r  e f f e c ts .  B u rn in g  s l a s h ,  f o r  e x am p le ,  g e n ­
e r a l l y  r e d u c e s  so m e  ty p e s  of w ild life  u s e s  (M a s e r  e t  a l .  in p r e s s )  b y  
e l im in a t in g  an im p o r ta n t  s o u r c e  of c o v e r .  At the  s a m e  t im e ,  by
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s t im u la t in g  s p ro u t in g  and  s e e d  g e rm in a t io n ,  p a r t i c u l a r l y  in 
h e r b a c e o u s  p la n ts  (G a sh w ile r  1970), s l a s h  b u rn in g  is  b e n e f ic ia l  in 
p ro v id in g  fo ra g e .
R e sp o n se  of m a m m a l s . U n e v e n -a g e d  t im b e r  m a n a g em en t 
(s in g le  t r e e  s e le c t io n  h a r v e s t in g )  te n d s  to w a rd  a l o s s  of a n im a l  s p e c ie s  
d i v e r s i t y  o v e r  t im e .  B e c a u s e  a  co n tinuous f o r e s t  d o m in a ted  by 
r e l a t i v e ly  m a tu r e  t r e e s  i s  p ro d u c e d ,  only  th o s e  s p e c ie s  ad ap ted  to 
m a tu r e  f o r e s t  co n d it io n s  (i. e . , m a r t e n  and f i s h e r )  a r e  fav o re d .  In 
c o n t r a s t ,  e v e n -a g e d  m a n a g e m e n t  (group s e le c t io n ,  inc lud ing  c l e a r -  
cu tt in g )  can  i n c r e a s e  d i v e r s i t y  b y  c r e a t i n g  a  m o s a ic  of openings and 
f o r e s t  s ta n d s  of v a ry in g  a g e s  (T h o m a s  in p r e s s ) .  U n d e r  bo th  f o r m s  
of m a n a g e m e n t ,  sp e c i f ic  s p e c i e s  a r e  a f fe c te d  to  the  ex ten t  tha t  
s u f f ic ie n t  food and  c o v e r  to  m e e t  t h e i r  n e e d s  a r e  p r e s e n t .
D e e r  m o u se  p o p u la t io n s  a r e  m u ch  l a r g e r  on logged  th an  on 
un logged  a r e a s  w ith  the  i n c r e a s e  in  n u m b e r s  b eg in n ing  a lm o s t  im m e d i ­
a te ly  a f t e r  logg ing  o c c u r s  (T e v is  1956, G a s h w ile r  1970). H ow ever, 
T e v is  n o te d  th a t ,  a s  the  v a r i e t y  of v e g e ta t io n  i n c r e a s e s  w ith  t im e ,  
d e e r  m ic e  b e c o m e  l e s s  a b u n d an t .  He c o n c lu d ed  young and m id d le -  
ag ed  c u to v e r s  p ro v id e  m u ch  m o r e  f a v o ra b le  h a b i ta t  than  do old  o n e s .
V o le s ,  c h ip m u n k s ,  and  l e p o r id s  a l s o  i n c r e a s e  in  n u m b e r s ,  
a l th oug h  a t  d i f fe re n t  t im e s  a f t e r  cu tt in g ,  dep en d in g  m o s t ly  on the  
a m o u n t  of c o v e r  ( sh ru b s  and  s la s h )  p r e s e n t .  G ro und  s q u i r r e l s  w il l
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m ig r a te  in to  c u to v e r s ,  e s ta b l i s h in g  m o d e s t  p o p u la t io n s  (T evis  1956, 
G a s h w i le r  1970).
A lthough  a p p a re n t ly  not in h a b i ta n ts  of c u to v e r s ,  jum p ing  
m ic e ,  b u s h y - ta i l e d  w o o d ra ts ,  and  p ik as  a r e  v i s i t o r s .  S h o r t - ta i le d  
w e a s e l s  o c c u r  in  r e l a t i v e ly  low n u m b e r s  on bo th  cut and  uncut lan d s  
(G a sh w ile r  1970). P o c k e t  g o p h e rs ,  p o rc u p in e s  (R e x le r  1972), and 
p o te n t ia l ly  g r i z z ly  b e a r s  (Jonk e l  1978) can  a l s o  b e n e f i t  f ro m  t im b e r  
h a r v e s t in g  th a t  i n c r e a s e s  food and  c o v e r .
S h rew s  can  b e  found in  c l e a r c u t  a r e a s  but in r e l a t iv e ly  low 
n u m b e r s ,  b e in g  m o r e  co m m o n  in  uncut s ta n d s  (G a sh w ile r  1970). 
B e c a u s e  th ey  a r e  in h a b i ta n ts  of v i r g in  f o r e s t s ,  bo th  r e d -b a c k e d  v o le s  
and  f ly in g  s q u i r r e l s  r a r e l y  o c c u r  on c u to v e r s  (T ev is  1956). P o p u la tio n  
d e n s i t i e s  of r e d  s q u i r r e l s  a l s o  d e c r e a s e  (Wolff and  Z a s a d a  1975). A 
d e c r e a s e  in  n u m b e r s  c o u p led  w ith  an  i n c r e a s e  in  h o m e  ra n g e  s iz e  
o c c u r s  fo llow ing  sh e l te rw o o d  cu tt in g . T e r r i t o r i e s  in  c l e a r c u t s  a r e  
c o m p le te ly  v a c a te d  fo r  a  t im e .
E a r l y  p o s t - c l e a r c u t  s u c c e s s io n a l  s t a g e s  m a y  r e c e iv e  l i t t le  
m a r t e n  u s e  even  d u r in g  s u m m e r s ,  w h e r e a s  l a t e r  s ta g e s  m ay  b e c o m e  
p ro d u c t iv e  h a b ita t  p ro v id in g  a m p le  food and  good c o v e r  (K oeh le r  e t  a l .  
1975). A c r i t i c a l  f a c to r  is  the  s iz e  of th e  d is tu rb a n c e ;  s m a l l e r  
c l e a r i n g s  a r e  l e s s  r e s t r i c t i v e  to  m o v e m e n ts  a s  m a r t e n  se ld o m  c r o s s  
o p en in g s  g r e a t e r  th an  97 m  in  w id th . S e le c t iv e  logg ing  of m e s ic  s i t e s  
on w h ich  can opy  c lo s u r e  i s  m a in ta in e d  a t  30% o r  m o r e  m a y  not
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a d v e r s e l y  a ffe c t  m a r te n .
W o lv e r in e  s e e m  to  p r e f e r  u n d is tu rb e d  f o r e s t ,  p r e t t y  m uch  
avo id in g  c l e a r c u t s  (H o rn o c k e r ,  L e a d e r ,  Idaho  C o o p e ra t iv e  W ild life  
R e s e a r c h  U nit,  p e r s .  c o m m . ). D e sp i te  a w ide  h a b i ta t  to le r a n c e ,  
c o u g a r  a p p a r e n t ly  u se  o pen ings  on ly  o c c a s io n a l ly ,  and  then  a s  t r a v e l  
c o r r i d o r s  (S e id e n s t ic k e r  e t  a l .  1973).
F i r e
W i ld f i r e . W h e th e r  c a u s e d  by  l ig h tn in g  o r  by  m a n , w i ld f ire  
h a s  p la y e d  a m a j o r  r o l e  in  f o r e s t  eco lo gy , in  the  R ocky  M ounta ins and  
e l s e w h e re  (C oop er  1974). D o u g la s - f i r  is  dependen t on f i r e  f o r  i ts  
e s ta b l is h m e n t ;  b y  c r e a t in g  o p en in gs  in  the  f o r e s t ,  f i r e  a llow s the 
s e e d s  of th is  r e l a t i v e ly  s h a d e - in to le r a n t  s p e c ie s  to  g e rm in a te .  A lso  
r e q u i r in g  f i r e  i s  lo d g ep o le  p ine; i t s  s e r o t in o u s  co n es  w il l  not open 
u n le s s  ex p o sed  to  h e a t .  F o r  p o n d e ro s a  p ine  and  w e s t e r n  l a r c h ,  
p e r io d ic  f i r e  i s  a  n o r m a l  p a r t  of th e  e n v iro n m e n t ,  r e t a r d in g  s u c c e s s io n  
and  re d u c in g  fu e l  a c c u m u la t io n  on the  f o r e s t  f lo o r .
W ild f i r e s  can  o c c u r  a t  any  t im e  of th e  y e a r  bu t a r e  m o s t  
c o m m o n  d u r in g  the  d ry  m o n th s .  M ost p r e h i s t o r i c  f i r e s  w e r e  the  
r e s u l t  of l ig h tn in g  a lthough  m a n y  w e r e  d e l i b e r a t e ly  s t a r t e d  by  Ind ians  
to  c l e a r  lan d  and  d r iv e  g a m e  to w a rd  h u n t e r s .  A f te r  about 1930, the 
n u m b e r  of w i ld f i r e s  d e c r e a s e d  a s  a  r e s u l t  of in te n s iv e  f i r e  s u p p r e s s io n  
and  p re v e n t io n  e f fo r t s .  T h o se  f i r e s  th a t  d id  o c c u r  w e r e  often  c a u se d
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by  m a n 's  c a r e l e s s n e s s  (lit m a tc h e s  and  c ig a r e t t e s  to s s e d  a s id e ,  
c a m p f i r e s  le f t  b u rn in g ,  e tc .  ).
P r e s c r i b e d  b u r n in g . A p r e s c r i b e d  o r  c o n tro l le d  b u rn  is  
in te n t io n a l ly  s e t  u n d e r  sp e c i f ic  c o n d it io n s  to  m e e t  sp e c i f ic  o b je c t iv e s .  
T h e s e  f i r e s  a r e  u s u a l ly  s e t  in the  s p r in g  o r  f a l l  (when s o i l  and v e g e t a ­
t io n  h ave  the  h ig h e s t  m o is tu r e  con ten t)  on coo l, so m ew h a t  hum id  days  
w ith  l i t t l e  o r  no w ind . A llow ed only  to  b u rn  a  l im i te d  a r e a ,  p r e s c r i b e d  
f i r e s  a r e  a ls o  e x t in g u ish e d  if co nd it ions  ( e s p e c ia l ly  wind) should  
chang e . T h e  r e a s o n s  f o r  u s in g  c o n tro l le d  b u r n s  inc lude ; p r e p a r in g  
se e d b e d s  fo r  f o r e s t  r e g e n e r a t io n ;  r e d u c in g  the  am oun t of d ry  fu e l  on 
th e  g ro u n d  and th u s  th e  r i s k  of an  u n c o n tro l le d  w ild f ire ;  s t im u la t in g  
s p ro u t in g  and s e e d  g e rm in a t io n  to  im p ro v e  fo ra g e ;  rem o v in g  s la s h  
a f t e r  logging; and  im i ta t in g  th e  e f fe c ts  of p e r io d ic  w i ld f i re  on s u c c e s ­
s io n  and  t r e e  r e g e n e r a t io n .
O v e r a l l  e f f e c t s . Tw o m a in  f a c to r s  d e te r m in e  ju s t  w hat the  
e ffe c ts  of f i r e  w il l  be  in  an  a r e a ,  the  in te n s i ty  of the  f i r e  (a function  of 
fu e l  a c c u m u la t io n )  and the  s i z e  of the  a r e a  b u rn e d .  T he m o r e  in te n se  
the  f i r e  and  th e  l a r g e r  the  a r e a  b u rn e d ,  th e  m o r e  s e v e r e  a r e  the 
e f f e c ts .  A t th e  g rou nd  s u r f a c e ,  f i r e  d e s t r o y s  o rg a n ic  l i t t e r ,  i n c r e a s e s  
s o i l  f e r t i l i t y ,  and  i n c r e a s e s  e i t h e r  s o i l  m o is tu r e  o r  ru no ff ,  depending  
on th e  p o r o s i ty  of th e  so i l  (D a u b e n m ire  1974). A f i r e  w i l l  k i l l  so m e  
p la n ts  ( inc lud ing  t r e e s )  and  only the  above  g ro u n d  p a r t s  of o th e r s
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( s h r u b s ,  f o r b s ,  and  g r a s s e s )  which  soon  r e s p r o u t .  F i r e  r e s i s t a n t  
t r e e  s p e c i e s  (i. e . , p o n d e r o s a  p ine ,  lodgepo le  p ine ,  w e s t e r n  l a r c h )  
g e n e r a l l y  s u r v i v e  a l l  but  the m o s t  s e v e r e  f i r e ,  s u f f e r in g  only s c o r c h e d  
b a r k  and b u r n t  n e e d l e s .  T he  o v e r a l l  e ffec t  on v e g e t a t io n  is  to r e t a r d  
s u c c e s s i o n  and m a in t a in  a  m o r e  open f o r e s t  (Cole 1977), c r e a t i n g  a  
m o s a i c  of p lan t  c o m m u n i t i e s .  T hus ,  f i r e  a l s o  i n c r e a s e s  a n im a l  
d i v e r s i t y  a l though  ind iv idua l  s p e c i e s  a r e  a f fec ted  d i f fe ren t ly ,  j u s t  a s  
is  t r u e  f o r  logging.  F u r t h e r m o r e ,  a n im a l s  can  in t u r n  a l t e r  v e g e t a -  
t io n a l  p a t t e r n s ;  s e e d  c o n su m p t io n  by  d e e r  m i c e  (K re f t ing  and A h lg re n  
1974) and  s e l e c t i v e  b ro w s in g  by  h a r e s  (Hooven 1969) a r e  2 w ays  by  
w h ich  t h i s  can  o c c u r .
R e s p o n s e  of m a m m a l s . F i r e  m o s t  often in f lu en ces  
m a m m a l i a n  po p u la t io ns  i n d i r e c t l y  r a t h e r  than  d i r e c t l y .  Few m a m m a l s  
a r e  a c t u a l l y  k i l l e d  by  f i r e  u n l e s s  t r a p p e d  o r  the  f i r e  i s  a  m a j o r  c o n ­
f l a g r a t i o n .  In s te ad ,  th e  d e s t r u c t io n  and ev en tua l  r e c o v e r y  of h a b i ta t  
i n f lu e n c e s  m a m m a l i a n  p o p u la t io n s .
D e e r  m o u s e  n u m b e r s  m a y  be  r e d u c e d  im m e d ia t e l y  a f t e r  a 
f i r e  (Horn  1938, Hooven 1969) but  soon  i n c r e a s e  g r e a t l y  a s  m o r e  and 
m o r e  i n s e c t s  and  s e e d s  b e c o m e  a v a i la b le  (A hlg ren  1966, Hooven 1969). 
F o r  s e v e r a l  y e a r s ,  d e e r  m i c e  r e m a i n  th e  m o s t  abundant  s p e c i e s ,  
e v e n tu a l ly  d e c r e a s i n g  in n u m b e r s  a s  s u c c e s s i o n  p r o c e e d s  (Kref t ing  
a nd  A h lg r e n  1974).
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P o p u la t io n s  of o t h e r  r o d e n t s  and  l e p o r i d s  d e c r e a s e  a f t e r  f i r e ,  
r e m a i n i n g  low f o r  s o m e  t i m e .  C h ip m u n k s  aga in  b e c o m e  abundant  
d u r in g  the  f i r s t  p o s tb u r n  g ro w in g  s e a s o n  (Hooven 1969); r e d - b a c k e d  
v o le s  r e - e s t a b l i s h  t h e m s e l v e s  be tw ee n  3 (A hlgren  1966) and 7 (Kref t ing 
and  A h lg r e n  1974) y e a r s  l a t e r ,  once  enough su c c u le n t  v e g e ta t io n  f o r  
food and  c o v e r  i s  p r e s e n t ;  and  snow shoe  h a r e s  beg in  r e - o c c u p y in g  
b u r n e d  s i t e s  d u r in g  the  s e c o n d  s u m m e r  a s  b r u s h y  c o v e r  i s  r e ­
e s t a b l i s h e d  (Keith and  S u r r e n d i  1971). N u m b e r s  of m a s k e d  s h r e w s ,  
m ea d o w  v o l e s ,  and ju m p in g  m i c e  m a y  r e m a i n  low f o r  a s  m a n y  a s  12 
y e a r s  a f t e r  b u rn in g  (K re f t in g  and  A h lg r e n  1974), b e c o m in g  m o r e  
abundan t  a s  the  t r e e  can o py  i s  ag a in  e s t a b l i s h e d .  Red  s q u i r r e l s ,  
w o o d r a t s  and  p o r c u p i n e s  a l s o  i n c r e a s e  in n u m b e r s  a s  b u r n e d  a r e a s  
b e c o m e  r e f o r e s t e d  (Hooven 1969).
P r e d a t o r s  s e e m  to  r e s p o n d  to  f i r e  m u c h  a s  th ey  do to  logging.  
W e a s e l  n u m b e r s  m a y  i n c r e a s e  s o m e w h a t  on b u r n s  bu t  a r e  g e n e r a l l y  
low (Hooven 1969). P r e s c r i b e d  b u rn in g  h a s  p o te n t i a l ly  p o s i t iv e  e f fec ts  
f o r  g r i z z l y  b e a r s  ( Jonke l  1978) b y  s t im u l a t i n g  new v e g e ta t iv e  g row th  
and  thus  i n c r e a s i n g  food and c o v e r .  S e i d e n s t i c k e r  et a l .  (1973) 
o b s e r v e d  tha t  c o u g a r s  of ten  u t i l i z e d  the  edges  of b u r n e d  a r e a s  to a 
c o n s i d e r a b l e  d e g r e e  but  on ly  o c c a s i o n a l l y  f r e q u e n te d  open b u r n s .
Open b u r n s  a r e  avo ided  by  m a r t e n  in w in t e r  b u t  m a y  be u se d  
in s u m m e r  and fa l l  if t h ey  p ro v id e  a d e q u a te  food ( in s e c t s ,  f r u i t ,  v o l e s ,  
and  g ro u n d  s q u i r r e l s )  and c o v e r  (K o e h le r  and  H o r n o c k e r  1977). F i r e
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i s  i m p o r t a n t  f o r  m a r t e n  in c r e a t i n g  a m o s a i c  of f o r e s t  c o m m u n i t i e s  
s u p p o r t i n g  d i s c o n t in u o u s  fue l  ty p e s  w hich ,  be in g  s u b je c t  to  s m a l l e r  
and  g e n e r a l l y  c o o l e r  f i r e s ,  r e s u l t s  in l e s s  m a r t e n  h a b i ta t  be ing  
r e p l a c e d  o v e r  t i m e  and  s p a c e .
R e c r e a t i o n
Of a l l  the  v a r i o u s  op t ions ,  m a n a g e m e n t  f o r  r e c r e a t i o n a l  use  
h a s  the  g r e a t e s t  p o te n t i a l  f o r  an a d v e r s e  e c o lo g ic a l  im p a c t  b e c a u s e  
th e  d a m a g e  c a n  o c c u r  b e f o r e  anyone  i s  a w a r e  of i t .  The  m agn i tude  of 
the  i m p a c t  is  d e t e r m i n e d  b y  2 f a c t o r s ,  the  k ind  of u s e  (m echan ized ,  
n o n m e c h a n iz e d ,  o r  both) and  how h e a v y  it  i s .  To  s o m e  ex ten t ,  the  
l a t t e r  f a c t o r  i s  the  m o r e  i m p o r t a n t  a s  h e a v y  n o n m e c h a n iz e d  u se  can  
do m o r e  h a r m  th an  l igh t  m e c h a n i z e d  u se .
V e g e ta t i o n . T he  m a j o r  c a u s e  of d a m a g e  to  v e g e ta t io n  is 
t r a m p l i n g ,  w h e th e r  by  f e e t  o r  m o t o r i z e d  v e h i c l e s .  O c c a s io n a l  n o n ­
m o t o r i z e d  use  s p r e a d  o v e r  1 o r  m o r e  s e a s o n s  p r o d u c e s  only m in o r  
d a m a g e .  The m o r e  c o n c e n t r a t e d  the  u s e ,  a s  on t r a i l s  o r  in c a m p ­
g r o u n d s ,  the  g r e a t e r  the  d a m a g e  w i l l  b e .  An in i t i a l  l o s s  of g round  
cover ,  fo l lows the  onse t  of u se ,  w i th  a  g r a d u a l  r e p l a c e m e n t  of the  
o r i g i n a l  s p e c i e s  by  o t h e r  d r o u g h t - r e s i s t a n t  s p e c i e s  a s  u se ,  and s o i l  
c o m p a c t io n ,  con t in u es  ( L a P a g e  1967). In add i t ion ,  the  extent  of 
d a m a g e  v a r i e s  d i r e c t l y  with th e  m o i s t u r e  c o n d i t ion s  of the soil ;  the 
w e t t e r  the  so i l ,  the  g r e a t e r  the  d a m a g e .  A lso ,  s o m e  h ab i ta t  ty p es  a r e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
76
m o r e  s u s c e p t ib l e  to t r a m p l i n g  (a lp ine  tu n d ra )  than  o t h e r s ,  j u s t  a s  
s o m e  p lan t  f o r m s  w i th in  a  typ e  a r e  ( sedg es  of w e t  a lp ine  s i t e s ;
W i l l a r d  and M a r r  1970). F in a l ly ,  d a m a g e d  a r e a s  su c h  as  a lp ine  
t u n d r a  can  r e q u i r e  b e tw e e n  s e v e r a l  h u n d r e d  and  a th o usan d  y e a r s  f o r  
e c o lo g ic a l  p r o c e s s e s  to  r e b u i ld  a n a t u r a l  c l i m a x  e c o s y s t e m ,  even  
u n d e r  t o t a l  p r o t e c t io n  (W il la rd  and  M a r r  1971).
Use  of o f f - r o a d  v e h i c l e s ,  o r  O R V 's  ( t r a i l  b ik e s ,  dune b u gg ies ,  
s n o w m o b i le s ,  e t c . ) ,  h a s  i n c r e a s e d  t r e m e n d o u s l y  s in c e  1970. Along 
w i th  th i s  h a s  c o m e  c o n s i d e r a b l e  d e s t r u c t i o n  of v e g e ta t io n ,  a l s o  the  
r e s u l t  of t r a m p l i n g  and  s o i l  c o m p a c t io n  (F ia lk a  1975). M ore  dam ag e  
c o m e s  f r o m  e r o s i o n  (gully  f o r m a t io n ,  l a n d s l i d e s ,  l o s s  of topso i l )  
s t a r t i n g  w ith  the  l o s s  of g ro u n d  c o v e r .  Again ,  a  v e r y  long t im e  can 
e l a p s e  b e f o r e  o v e r u s e d  a r e a s  r e c o v e r .
M a m m a l s . As  p la n t  c o v e r  i s  d e s t r o y e d ,  so  i s  m a m m a l i a n  
h a b i t a t .  When t r a m p l i n g  r e m o v e s  c o v e r ,  l e a v in g  only b a r e  g round ,  
the  vo le  p o p u la t io n s  f o r m e r l y  occu p y ing  su c h  an  a r e a  w i l l  w i thd raw  
in to  r e m a i n i n g  g r a s s y  a r e a s .  D e g r a d a t io n  of v e g e ta t i v e  c o v e r  w i l l  
p r e s u m a b l y  lea d  to  d e c r e a s i n g  d e e r  m o u s e  p o pu la t ions  a s  w e l l  (Gar ton  
et  a l .  1977).
Som e  a n im a l  p o p u la t io n s  (d e e r  m o u s e ,  ch ipm unk ,  and 
w o o d r a t )  i n c r e a s e  in  c a m p g r o u n d  a r e a s ,  a  r e s p o n s e  to s u p p le m e n ta l  
foods  in the  f o r m  of g a r b a g e  and l i t t e r .  T h e  i n c r e a s e  w i l l  continue
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w i th  i n c r e a s i n g  h u m a n  u s e  up to  a  point  a t  w h ich  e s c a p e  c o v e r  
b e c o m e s  l im i t in g  ( C le v e n g e r  and  W o r k m a n  1977, G a r to n  et a l .  1977). 
O t h e r  s p e c i e s ,  p a r t i c u l a r l y  b e a r s ,  c an  b e c o m e  h a b i tu a l  s c r o u n g e r s  a t  
c a m p g r o u n d s  and  g a r b a g e  d u m p s ,  c r e a t i n g  s e r i o u s  p r o b l e m s  f o r  both  
v i s i t o r s  and w i ld l i fe  m a n a g e r s .  Hand fee d in g  a n im a l s  h a b i tu a te s  t h e m  
to  h u m a n  p r e s e n c e  and,  e s p e c i a l l y  in the  c a s e  of g r i z z l i e s ,  can  r e s u l t  
in a  b e a r - m a n  e n c o u n te r  ending  in h u m a n  i n j u r y  o r  dea th  (C ra ig head  
and  C r a ig h e a d  1971),
A m o r e  s e r i o u s  im p a c t  r e l a t e s  to  the  a c tu a l  d i s tu r b a n c e  of 
a n i m a l s .  H um an a c t iv i t i e s  o c c u r r i n g  in c r i t i c a l  lo ca t io n s  at  c r i t i c a l  
t i m e s  d u r in g  an  a n i m a l ' s  l i fe  c y c le  can  e x a c t  a high p r i c e .  Snow- 
m o b i l e r s  and dogs  who c h a s e  any  s p e c i e s  d u r in g  the  w in t e r  and e a r l y  
s p r i n g  f o r c e  a n im a l s  to  d r a w  on e n e r g y  r e s e r v e s  th ey  can  i l l  a f fo rd  to 
d e p le te ,  e s p e c i a l l y  w i th  th e  r e l a t i v e  s c a r c i t y  of food a t  those  t im e s  
(F ia lk a  1975). P h o t o g r a p h e r s ,  r e s e a r c h e r s ,  c a m p e r s ,  and h i k e r s  
u s in g  b r e e d in g  and  b i r t h i n g  a r e a s  c an  lead  to  a n im a l s  abandoning  
young,  d e c r e a s i n g  r e p r o d u c t i v e  s u c c e s s .  Sudden e n c o u n te r s  b e tw een  
h u m a n s  and w i ld l i fe  c a n  e l i c i t  a  f l igh t  r e s p o n s e  f r o m  the  a n im a l ,  a l s o  
a  d r a i n  on e n e r g y  r e s e r v e s .  R e p e a t e d  e n c o u n t e r s  can  c a u s e  a n im a l s  
to  s to p  u s in g  t r a d i t i o n a l  m i g r a t i o n  r o u t e s  o r  f eed ing  and b i r th in g  a r e a s  
(Schoenfe ld  and H endee  1978). A c c e s s  r o a d s  c an  affec t  d i s p e r s a l  of 
s m a l l  m a m m a l s  and a r e  an  a d d i t io n a l  s o u r c e  of m o r t a l i t y  (Oxley et a l .  
1974), p a r t i c u l a r l y  a s  t r a f f i c  d e n s i ty  i n c r e a s e s .
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W i l d e r n e s s
By m a n a g in g  a n  a r e a  a s  a  w i ld e rn e s s ^  tha t  a r e a  can be  p r e ­
s e r v e d  in  a m o r e  o r  l e s s  n a t u r a l  cond i t ion .  Any  a l t e r a t i o n s  of the 
f l o r a  a n d / o r  fau n a  a r e  su p p o s e d ly  the  r e s u l t  of n a t u r a l  p r o c e s s e s  
( s u c c e s s i o n  o r  w i ld f i r e )  only ,  and not of m a n ' s  e f f o r t s  (logging,  p r e ­
s c r i b e d  f i r e ,  m e c h a n i z e d  r e c r e a t i o n ,  e tc .  ). W i l d e r n e s s  is  l a r g e l y  
b e n e f i c i a l  to w i ld l i fe ,  e s p e c i a l l y  th o s e  s p e c i e s  m o s t  v u ln e r a b le  to 
h u m a n  in f lu e n ce s ;  i .  e . , m a r t e n ,  w o lv e r in e ,  and  lynx (Schoenfeld and 
H endee  1978). T h r e a t e n e d  and e n d a n g e re d  s p e c i e s  su c h  a s  the  
n o r t h e r n  R ocky  M ounta in  t i m b e r  wolf,  g r i z z l y  b e a r  (USDA F i s h  and 
W ild l i fe  S e r v i c e  1973), and  B a ld  E a g le  (Anonymous 1978) a l s o  benef i t  
b e c a u s e  w i l d e r n e s s  p r o t e c t s  c r i t i c a l  h a b i t a t .
Two i m p o r t a n t  c o n s i d e r a t i o n s  a r e  involved ,  both of which  
g r e a t l y  a f fec t  w i ld l i f e .  T h e  f i r s t  d e a l s  w i th  f i r e ;  shou ld  f i r e s  be  
a l low ed  to b u r n  in w i l d e r n e s s  a r e a s  ? Six ty  y e a r s  of p r o te c t io n  have  
p r e d i s p o s e d  m a n y  f o r e s t s  to f i r e s  s u c h  a s  the  1961 Sleeping  Chi ld  and 
1967 Sundance  f i r e s  (B eaufa i t  1972). Not only would  c o n s id e r a b le  
d e s t r u c t i o n  w i th in  the  w i l d e r n e s s  o c c u r ,  but  su c h  a  co n f la g ra t io n  
cou ld  e a s i l y  s p r e a d  in to  a d ja c e n t  dev e lo p ed  l a n d s .  On the o th e r  hand,  
f i r e  i s  a  n a t u r a l  p h e n o m e n o n  v e r y  i m p o r t a n t  in  c r e a t i n g  and m a in ta in in g  
th e  n a t u r a l  m o s a i c  of p lan t  c o m m u n i t i e s  in  a  f o r e s t .  Without f i r e ,  
s u c c e s s i o n  p r o c e e d s  to w a rd s  c l i m a x  v e g e t a t i o n ,  the  m o s a i c  is  l o s t ,  
and  a n i m a l  d i v e r s i t y  d e c r e a s e s  a s  s e r a i  s p e c i e s  d i s a p p e a r .
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T he s e c o n d  c o n s i d e r a t i o n  invo lves  r e c r e a t i o n a l  u se .  Although 
O R V 's  a r e  not  a p r o b l e m  ( they a r e  p r o h ib i t e d  on w i l d e r n e s s  lands ) ,  
n o n m e c h a n iz e d  r e c r e a t i o n a l  u se  can  be  a  b ig  p r o b l e m  (as d i s c u s s e d  
abo v e) .  It m a y  th u s  b e  n e c e s s a r y  to r e g u l a t e  h u m a n  u se  ( through 
i s s u a n c e  of b a c k c o u n t r y  p e r m i t s ,  c l o s u r e  of c e r t a i n  a r e a s  a t  sp e c i f i c  
t i m e s ,  e tc .  ) to  p r e s e r v e  "an  a r e a  w h e r e  the  e a r t h  and  i t s  c o m m u n i ty  
of l i fe  a r e  u n t r a m m e l e d  by  m a n ,  w h e r e  m a n  h i m s e l f  i s  a  v i s i t o r  who 
d oes  not  r e m a i n "  (The W i l d e r n e s s  Act  of 1964, 16 United S ta tes  Code 
§§ 1131-1136) .
Im p a c t  on the  R a t t l e s n a k e  C r e e k  D r a in a g e
Both  c l e a r c u t t i n g  and  p r e s c r i b e d  b u rn in g ,  if r e s t r i c t e d  to 
s m a l l  a r e a s  and  o c c u r r i n g  a t  d i f f e r e n t  t im e  i n t e r v a l s ,  w i l l  c r e a t e  a 
m o s a i c  of f o r e s t s ,  e d g e s ,  and  o p en in g s .  Such a m o s a i c  would p ro v id e  
a  con t inu ing  r a n g e  of h a b i t a t s  o p t im a l  f o r  a w ide  v a r i e t y  of a n im a l  
s p e c i e s  (p rey  and  p r e d a t o r ;  m a m m a l i a n ,  a v ia n ,  r e p t i l i a n ,  and i n ­
v e r t e b r a t e ) .  O v e r a l l  s p e c i e s  d i v e r s i t y  would  thus b e  v e r y  high in the  
a r e a .  M a n a g e m e n t  of the  a r e a  a s  a w i l d e r n e s s  w ith  f i r e s  p e r m i t t e d  
to  b u r n  p e r i o d i c a l l y  w i l l  p r o d u c e  a  s i m i l a r  e f fec t  on v e g e ta t io n  and 
a n i m a l  s p e c i e s  d i v e r s i t y .  T h e  r e s u l t  of the  above  op t ions  would be  to 
p r e s e r v e  to ta l  s p e c i e s  d i v e r s i t y  m u c h  a s  it i s  a t  the  p r e s e n t  t im e .
W ith in  c l e a r c u t  o r  b u r n e d  a r e a s ,  a n i m a l  d i v e r s i t y  can  e i t h e r  
i n c r e a s e  o r  d e c r e a s e .  If f i r e s  a r e  s e v e r e  o r  a l l  logging  s l a s h  i s
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r e m o v e d ,  the  r e s u l t a n t  l o s s  of v e g e ta t io n  and  c o v e r  w i l l  r e d u c e  s m a l l  
m a m m a l  d i v e r s i t y .  And, a s  the  s m a l l  m a m m a l s  in an  a r e a  d ec l ine ,  
th e  p r e d a t o r s ,  bo th  m a m m a l i a n  and n o n - m a m m a l i a n ,  w i l l  a l s o  dec l ine .  
As  su c h  a r e a s  b e c o m e  r e v e g e t a t e d  o v e r  t im e ,  s m a l l  m a m m a l s  and 
p r e d a t o r s  w i l l  r e t u r n  and  d i v e r s i t y  w i l l  i n c r e a s e .
M o d e r a t e  f i r e s  and  logging can  s t i m u l a t e  g ro w th  of v e g e ta t io n  
s u c h  th a t ,  if su f f ic ie n t  c o v e r  i s  p r e s e n t  in  the  f o r m  of downed logs  and 
s h r u b s ,  a n im a l  d i v e r s i t y  w i l l  i n c r e a s e .  L eav in g  sn a g s  a lone  p r o v id e s  
n e s t i n g  s i t e s  f o r  both  b i r d s  and  m a m m a l s ,  a s  w e l l  as p e rc h in g  o r  
r o o s t i n g  s i t e s  f o r  b i r d s  ( p a r t i c u l a r l y  r a p t o r s ) .  Even  m a m m a l s  tha t  
t en d  to  avo id  d i s t u r b e d  a r e a s  (i. e . , m a r t e n ,  w o lv e r in e ,  co u g ar ,  and 
g r i z z l y  b e a r )  w i l l  use  t h e m  a s  long a s  th o se  a r e a s  a r e  s m a l l  and 
c o n ta in  a m p le  c o v e r .
The  e f fec t  of w i l d e r n e s s  m a n a g e m e n t  without  f i r e  i s  to  allow 
p la n t  c o m m u n i t i e s  to  a c h i e v e  a  c l im a x  cond i t ion .  The  s a m e  thing w i l l  
o c c u r  o v e r  t im e  fo l low ing  logging  o r  b u rn in g  if l a t e r  logging o r  b u rn ing  
d oes  not  o c c u r .  T he  end r e s u l t  is  a  d e c r e a s e  in both p lan t  and  a n im a l  
s p e c i e s  d i v e r s i t y  a l though  c e r t a i n  s p e c i e s  m a y  be  f a v o re d  ( "w i ld e rn e s s -  
d ep en d e n t"  s p e c i e s  s u c h  a s  m a r t e n ,  f i s h e r ,  and  w o lv e r ine ) .
R e c r e a t i o n a l  u se  of the  D r a in a g e ,  if u n r e g u la t e d  o r  heavy ,  i s  
l i k e l y  t o  d e s t r o y  v e g e ta t io n  and thu s  r e d u c e  a n i m a l  d iv e r s i t y .  An 
a n i m a l ' s  b e h a v io r  and  p h y s i c a l  w e l l - b e i n g  c a n  a l s o  be  d i r e c t l y  a f fec ted  
by  r e c r e a t i o n i s t s ,  e s p e c i a l l y  d u r in g  la t e  w i n t e r  and e a r l y  s p r i n g .  Yet
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l igh t  o r  r e g u l a t e d  r e c r e a t i o n a l  u se  (such a s  c am p in g  when  not c o n c e n ­
t r a t e d )  p r o v i d e s  an  a d d i t io n a l  food s o u r c e  f o r  s m a l l  a n im a l s  and can  
th u s  i n c r e a s e  a n i m a l  d i v e r s i t y .
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SUMMARY
B e tw e e n  Ju n e  1977 and M a r c h  1979, I conduc ted  a s u r v e y  of 
the  n o n g a m e  m a m m a l s  in the  U p p e r  R a t t l e s n a k e  C r e e k  D ra in a g e  of 
w e s t e r n  Montana .  T r a p p in g ,  s c e n t  s t a t i o n s ,  and o b s e r v a t io n s  of s ig n  
o r  the  a n i m a l s  i n d ic a te d  wha t  s p e c i e s  in h ab i ted  the  D ra in a g e  and t h e i r  
d i s t r i b u t i o n  by h a b i t a t .  M a m m a l  d i v e r s i t y  with in  each  h ab i ta t  and 
n ic h e  b r e a d t h  and  o v e r l a p  w e r e  d e t e r m i n e d  f r o m  the t r a p p in g  and 
s c e n t  s t a t io n  r e s u l t s .
S n a p t rap  l in e s  w e r e  u s e d  in  14 lo c a t io n s ,  r e p r e s e n t i n g  18 
h a b i t a t  ty p e s  a s  fo l lows;  p o n d e r o s a  p in e / I d a h o  f e s c u e ,  D o u g l a s - f i r /  
n i n e b a r k - n i n e b a r k  (at 2 e le v a t io n s ) ,  D o u g l a s - f i r / b l u e  h u c k l e b e r r y -  
b e a r g r a s s ,  D ouglas  - f i r / t w i n f l o w e r  - s n o w b e r r y ,  D ouglas  - f i r  /  s n o w b e r r y -  
p i n e g r a s s ,  D ouglas  - f i r  /  s n o w b e r  r y - s n o w b e r  r y ,  g r a n d  f i r /u n k n o w n ,  
g r a n d  f i r / q u e e n c u p - q u e e n c u p  (2 e le v a t io n s ) ,  sub a lp in e  f i r / q u e e n c u p -  
m e n z i e s i a ,  su b a lp in e  f i r / b l u e j o i n t - b l u e j o in t ,  sub a lp in e  f i r / m e n z i e s i a ,  
su b a lp in e  f i r / b e a r g r a s s - b l u e  h u c k l e b e r r y ,  sub a lp in e  f i r / b e a r g r a s s - 
g r o u s e  w h o r t l e b e r r y ,  c l e a r c u t ,  d i s t u r b e d  m ea d o w ,  and cottonwood 
b o t to m .
S m a l l  m a m m a l  d i v e r s i t y  v a r i e d  g r e a t l y  f r o m  1 h a b i t a t  to
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a n o t h e r ,  r e l a t e d  d i r e c t l y  w i th  the  s p e c i e s  r i c h n e s s  and e v e n n e s s  of 
th e  h a b i t a t s ,  and  i n d i r e c t l y  w i th  c o m m u n i ty  d o m in a n ce .  E le v a t io n  w as  
th e  h a b i t a t  f e a t u r e  with  the s t r o n g e s t  r e l a t i o n s h i p  to d iv e r s i ty ;  s h r u b  
d e v e lo p m e n t  and  t r e e  can op y  c l o s u r e  w e r e  not  s ig n i f ic a n t ly  c o r r e l a t e d  
w i th  d i v e r s i t y .  T he  t im e  of y e a r  t r a p p in g  o c c u r r e d  and cam p in g  
a c t iv i t i e s  in  2 s i t e s  p r o b a b ly  in f lu en ced  m e a s u r e s  of d i v e r s i t y  a l s o .
D e e r  m ic e  and  ju m p in g  m i c e  h ad  the  b r o a d e s t  n ich e s  w i th  the  
f o r m e r  o c c u r r i n g  in  m o s t  of the  h a b i t a t  ty p e s  and the l a t t e r  in  a 
v a r i e t y  of m e s i c  ty p e s .  R e d - t a i l e d  c h ip m u n k s ,  v a g r a n t  s h r e w s ,  
ye l low  p ine  ch ip m u n k s ,  and  r e d - b a c k e d  v o le s  h ad  p r o g r e s s i v e l y  
s m a l l e r  n i c h e s ,  r e f l e c t i n g  e ac h  s p e c i e s '  h a b i t a t  p r e f e r e n c e s .  A p p a r ­
e n t ly  hav in g  the n a r r o w e s t  n i c h e s  w e r e  the  m a s k e d  s h re w ,  n o r t h e r n  
bog l e m m in g ,  l o n g - t a i l e d  v o l e ,  m eado w  v o le ,  and  n o r t h e r n  f lying 
s q u i r r e l ,  each  of w h ich  o c c u r r e d  in a  s in g le  h a b i t a t  type.
Most  s p e c i e s  p a i r s  did not  o v e r l a p  m u c h ,  if a t  a l l ,  in h ab i ta t  
u se ,  e s p e c i a l l y  w hen  r e s o u r c e  ab undance  w a s  c o n s id e r e d .  S h re w s  and 
r e d - b a c k e d  v o le s  o v e r l a p p e d  a l though  t h e i r  u t i l i z a t io n  of e a c h  hab i ta t  
w a s  in p r o p o r t i o n  to  i t s  a b u n d a n c e .  M a sk e d  and v a g r a n t  s h r e w s ,  
s h r e w s  and  r e d - t a i l e d  c h ip m u n k s ,  d e e r  m ic e  and yellow pine c h ip m u nk s ,  
and  m ea d o w  v o le s  and  bog l e m m i n g s  l a r g e l y  u se d  the  s a m e  h a b i t a t s .  
H o w ev e r ,  only f o r  the  l a t t e r  p a i r  w a s  the  p r o b a b i l i t y  of i n t e r s p e c i f i c  
e n c o u n t e r  c o n s i d e r a b ly  h i g h e r  th an  it  would  be  if the  2 s p e c i e s  w e r e  
u n i f o r m l y  d i s t r i b u t e d  w ith  r e s p e c t  to h a b i t a t .
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A s c e n t  s t a t i o n  l in e ,  p a s s i n g  th ro u g h  a  v a r i e t y  of v e g e ta t io n a l  
t y p e s ,  w a s  u se d  tw ice  d u r in g  s u m m e r  1977. M a m m a l  s p e c i e s  d i v e r ­
s i t y  a l s o  v a r i e d  g r e a t l y  bu t  show ed  no r e l a t i o n s h i p  to h a b i ta t .  The 
r o a d ,  u s e d  as  a t r a v e l  c o r r i d o r  b y  s o m e  s p e c i e s  and avoided  by 
o t h e r s ,  undoub ted ly  in f luenced  d i v e r s i t y .  T he  a v e r a g e  d iv e r s i t y ,  
h o w e v e r ,  w a s  s o m e w h a t  h i g h e r  in S e p t e m b e r  than  in  Ju ly -A u g u s t ,  
p r o b a b l y  b e c a u s e  l e s s  food w a s  a v a i la b le  f o r  s o m e  s p e c i e s  and  p o p u ­
l a t io n s  w e r e  l a r g e s t  in  S e p te m b e r .
C h ip m u n k s ,  d e e r  m ic e ,  and  g o ld e n - m a n t l e d  g round  s q u i r r e l s ,  
o c c u r r i n g  in  a  v a r i e t y  of h a b i t a t s ,  h ad  the  w id e s t  n i c h e s .  Red 
s q u i r r e l s ,  Columbian  g ro u nd  s q u i r r e l s ,  u n iden t i f ied  c r i c e t i d s ,  
c o y o te s ,  p o r c u p i n e s ,  and b u s h y - t a i l e d  w o o d r a t s  h a d  s m a l l e r  n iches ;  
l e p o r i d s ,  sk u n ks ,  j u m p in g  m i c e ,  w e a s e l s ,  r e d  fo x es ,  m a r t e n ,  b lac k  
b e a r s ,  b a d g e r s ,  and  b o b c a t s  h ad  the  n a r r o w e s t  n i c h e s .  Niche width  
a l s o  v a r i e d  b e tw e e n  the 2 m o n th s  a s  s o m e  s p e c i e s  had  s m a l l e r  n ich e s  
in S e p t e m b e r  (the h i b e r n a t o r s  m o s t ly ) ,  w h e r e a s  o t h e r s  had l a r g e r  
n i c h e s  ( d e c r e a s e d  food a v a i l a b i l i t y  so  a n im a l s  w a n d e r e d  m o r e  in 
s e a r c h  of food).
N ich e  o v e r l a p  w a s  m o d e r a t e  f o r  m o s t  p a i r s ,  a  few did not 
o v e r l a p  a t  a l l  ( p a r t i c u l a r l y  in S e p t e m b e r ) ,  and  s o m e  show ed a  r e l a ­
t i v e l y  l a r g e  a m o u n t  of o v e r l a p  ( d e e r  m ic e  and  c h ip m u n k s ,  ch ipm unks  
an d  g o l d e n - m a n t l e d  g ro u n d  s q u i r r e l s ,  and  p o r c u p i n e s  and b u s h y - t a i l e d  
w o o d r a t s ) .  P r e d a t o r s  g e n e r a l l y  did not u se  the  s a m e  h a b i t a t s  v e r y
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m u c h  a l though  u s e  ten d ed  to be  c o n c e n t r a t e d  in a few a r e a s .
O b s e r v a t i o n  of s ig n  ( t r a c k s ,  s c a t s ,  m id d e n s ,  diggings ,  o r  
c u t t in g s )  and of the  m a m m a l s  w e r e  u s e d  p r i m a r i l y  to ind ica te  the 
p r e s e n c e  of a s p e c i e s  in th e  D r a in a g e .  H a b i ta t s  w e r e  d e te r m in e d  fo r  
a  few m a m m a l s ,  h o w e v e r .  R ed  s q u i r r e l s  o c c u r r e d  u nd e r  f o r e s t  
c a n o p ie s  and  sn o w sh o e  h a r e s  u n d e r  b r u s h y  c o v e r  th roughout  the a r e a ;  
p ocke t  g o p h e r s  and Columbian  g ro u n d  s q u i r r e l s  in l o w e r  e leva t ion ,  
open a r e a s ;  m u s k r a t s  and  b e a v e r s  a long the  c r e e k s ;  p ik as  in r o c k  
p i l e s  and t a lu s  s lo p e s  above  1450 m; g r i z z l y  b e a r s  in suba lp ine  a r e a s  
a ro u n d  M cL eo d  Peak ;  m a r t e n  in  m a t u r e  su b a lp in e  f i r  and s p r u c e  
f o r e s t s ;  and  b l a c k  b e a r s ,  c o y o te s ,  and  c o u g a r s  u s e d  a n u m b e r  of 
h a b i t a t s  th ro u gh o u t  the  D r a in a g e .  O th e r  m a m m a l s  p r e s e n t  w e r e  h o a r y  
and  y e l l o w - b e l l i e d  m a r m o t s ,  s h o r t -  and lo n g - ta i l e d  w e a s e l s ,  m ink,  
s t r i p e d  sk u n ks ,  w o l v e r i n e s ,  lynx,  and w o lv e s .
P r e y  s p e c i e s  w e r e  abundant  th ro ug h ou t  the  s tudy  a r e a  and 
w e r e  u se d  by  a n u m b e r  of m a m m a l i a n  and  non - m a m m a l i a n  p r e d a t o r s .
The  im p a c t  of a n y  m a n a g e m e n t  o p e r a t io n  v a r i e s ,  not  only with 
th e  s i z e  and  i n t e n s i t y  of the  o p e r a t io n ,  but  a l s o  f r o m  1 s p e c i e s  to 
a n o th e r .  T o  s o m e  ex te n t ,  logg ing  and f i r e  tend  to h a v e  s i m i l a r  e f fec ts :  
p l a n t  s u c c e s s i o n  i s  r e v e r s e d ;  a  m o s a i c  of v e g e ta t i o n a l  ty p es  i s  c r e a t e d  
(and in the  c a s e  of p e r i o d i c  f i r e ,  m a in ta in e d ) ;  m a m m a l i a n  d i v e r s i t y  
i n c r e a s e s ,  a s  do p o p u la t ion s  of d e e r  m ic e ,  c h ip m u n k s ,  and o th e r  s m a l l  
r o d e n t s ;  and h a b i t a t  i s  d e s t r o y e d  f o r  s p e c i e s  dependen t  on c l im a x  o r
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m a t u r e  f o r e s t s  ( i . e . ,  m a r t e n  and  w o lv e r in e ) .  R e c r e a t io n  p ro b a b ly  
c a n  h a v e  the  m o s t  a d v e r s e  im p a c t ,  d e s t r o y in g  h ab i ta t ,  c r e a t i n g  p r o b ­
l e m  a n i m a l s  ( those  a c c u s t o m e d  to food hand o u ts ) ,  and d is tu rb in g  
w i ld l i fe  (ch as in g  th e m  o r  b e in g  in the  w ro n g  p l a c e  a t  the  w ron g  t im e) .  
W i l d e r n e s s  c a n  be  p a r t i c u l a r l y  b e n e f i c i a l  to  m a m m a l s  i n to le r a n t  of 
h u m a n  in f lu e n c e s  (i. e . , g r i z z l i e s ,  m a r t e n ,  and w o lv e r in e )  b e c a u s e  
a r e a s  a r e  p r e s e r v e d  in e s s e n t i a l l y  a  n a t u r a l  condit ion .  How ever ,  2 
p r e v i o u s l y  m e n t io n e d  f a c t o r s  a r e  a l s o  invo lved  w i th  w i l d e r n e s s  
m a n a g e m e n t ,  f i r e  and  r e c r e a t i o n ,  both  of w h ich  hav e  an  im p a c t  on the 
q u a l i ty  of the  w i l d e r n e s s .
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A P P E N D IX  A
NAMES O F  ANIMAL SPE C IES
M a m m a l s
M a sk e d  s h r e w  
V a g r a n t  s h r e w  
W e s t e r n  ju m p in g  m o u s e  
D e e r  m o u s e  
B u s h y - t a i l e d  w o o d ra t  
N o r t h e r n  bog  l e m m in g  
R e d - b a c k e d  vo le  
L o n g - ta i l e d  v o le  
Meadow vo le  
M u s k r a t
F e d - t a i l e d  ch ip m u n k  
Yellow pine  c h ip m u n k  
F e d  s q u i r r e l  
N o r t h e r n  f ly ing  s q u i r r e l  
C o lu m b ia n  g ro u n d  s q u i r r e l
G o ld e n -m a n t l e d  g ro u n d  
s q u i r r e l
H o a ry  m a r m o t
Y e l lo w -b e l l i e d  m a r m o t
N o r t h e r n  p o c k e t  g o p h e r
B e a v e r
P o r c u p i n e
Snowshoe h a r e
P i k a
B la c k  b e a r
S o re x  c i n e r e u s  
S o re x  v a g r a n s  
Z apu s  p r i n c e p s  
P e r o m y s c u s  m a n ic u la tu s  
N eo to m  a c i n e r e a  
Synap tom ys b o r e a l i s  
C le th r io n o m y s  g a p p e r i  
M ic r o tu s  long icaudus  
M ic ro tu s  p en n sy lv an icu s  
O n d a t r a  z ibe th icus  
E u ta m i a s  ru f ica u d u s  
E u t a m i a s  am o e n u s  
T a m i a s c u i r u s  hudso n icus  
G la u co m y s  s a b r in u s  
S p e rm o p h i lu s  co lu m b ian u s
S p e rm o p h i lu s  l a t e r a l i s  
M a r m o ta  c a l ig a ta  
M a r m o ta  f l a v iv e n t r l s  
T h o m o m y s  ta lp o ides  
C a s t o r  c a n a d e n s i s  
E r e t h i z o n  d o r s a t u m  
L e p u s  a m e r i c a n u s  
O cho tona  p r i n c e p s  
U r s u s  a m e r i c a n u s
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G r i z z l y  b e a r
S h o r t - t a i l e d  w e a s e l
L o n g - ta i l e d  w e a s e l
Mink
M a r te n
S t r ip ed  sk u nk
B a d g e r
W o lv e r in e
Bobcat
Lynx
C o u g a r
D o m e s t i c  cat
R ed  fox
Coyote
Wolf
D o m e s t i c  dog 
Mule d e e r  
W h i t e - t a i l e d  d e e r  
E lk
U r s u s  a r c t o s  
M u s te la  e r m i n e a  
M u s te la  f r e n a t a  
M u s te la  v ison  
M a r t e s  a m e r i c a n a  
M ephi t i s  m e p h i t i s  
T a x id e a  taxus  
Gulo gulo 
Lynx ru fu s  
Lynx c a n a d e n s i s  
F e l i s  c o n co lo r  
F e l i s  c a t tu s  
Vulpes  v u lp es  
C an is  l a t r a n s  
C a n is  lupus  
C a n is  f a m i l i a r i s  
Q do co i leus  h em ion u s  
O do co i leu s  v i r g in ia n u s  
C e r v u s  e laphus
B i r d s
T u r k e y  V u l tu re  
Goshaw k
S h a r p - s h i n n e d  Hawk 
M a r s h  Hawk 
R o u g h - le g g e d  Hawk 
R e d - t a i l e d  Hawk 
Sw ains  o n ' s  Hawk 
B a ld  E ag le  
Golden E a g le  
K e s t r e l
C a t h a r t e s  a u r a  
A c c i p i t e r  gen t i l i s  
A c c i p i t e r  s t r i a t u s  
C i r c u s  cy aneus  
B u teo  lagopus  
B u teo  j a m a i c e n s i s  
B u teo  sw a in son i  
H a l ia e e tu s  l eu c o ce p h a lu s  
A qu i la  c h r y s a ë t o s  
F a l c o  s p a r v e r i u s
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S c r e e c h  Owl O tus  a s io
G r e a t  H o rned  Owl B ubo v i r g in i a n u s
B a r r e d  Owl S t r ix  v a r i a
R e p t i l e s
G a r t e r  sn a k e  T h a m n o p h is  s i r t a l i s
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A P P E N D IX  B
NAMES O F  P L A N T  SPE C IES
T r e e s
R o ck y  M ounta in  j u n ip e r  
W e s t e r n  r e d  c e d a r  
Subalp ine  f i r  
G ra n d  f i r  
W e s t e r n  l a r c h  
E n g e lm a n n  s p r u c e  
L odgepo le  p ine  
P o n d e r o s a  pine  
W h i t e b a r k  pine  
D o u g l a s - f i r  
Q uak ing  a s p e n  
B la c k  cot tonwood 
W a t e r  b i r c h  
P a p e r  b i r c h  
Apple
J u n i p e r u s  s c o p u lo r u m  
T hu ja  p l i c a t a  
A b ies  l a s i o c a r p a
L a r i x  o c c id en ta l i s  
P i c e a  e n g e lm an n i i  
P in u s  c o n to r t a  
P in u s  p o n d e ro s a  
P in u s  a lb ic a u l i s  
P s e u d o t s u g a  m e n z ie s i i  
Pop  u lus  t r e m u lo id e s  
P o p u lu s  t r i c h o c a r p a  
B e tu la  o c c id e n ta l i s  
B e tu la  p a p y r i f e r a  
P y r u s  m a l u s
S h ru b s  and  S u b s h ru b s  
Yew 
J u n i p e r  
Willow 
A ld e r
C r e e p i n g  O re g o n  g r a p e  
G o o s e b e r r y  
M o c k - o r a n g e  
S e r v i c e b e r r y
T a x u s  b r e v i f o l l a  
J u n i p e r u s  spp .
Sal ix  spp .
A lnus  s in u a ta  
B e r b e r i s  r e p e n s  
R ib e s  spp .  
P h i l a d e lp h u s  l e w is i i  
A m e l a n c h i e r  a ln i fo l ia
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Douglas  h a w th o rn
O c e a n s p r a y
N i n e b a r k
C h o k e c h e r r y
R a s p b e r r y
R o s e
Mounta in  a s h  
W hite  s p i r e a  
P a c h i s t l m a
R o c k y  M ounta in  m a p le  
C ean o thu s
B u n c h b e r r y  dogwood 
R e d - o z i e r  dogwood 
K inn ik inn ick  
P r i n c e ' s  p ine  
M e n z ie s i a  
M ounta in  hea th  
B lue  h u c k l e b e r r y  
G ro u s e  w h o r t l e b e r r y  
Twinf  lo w e r  
E l d e r b e r r y  
S n o w b e r ry
C r a t a e g u s  doug las i i  
H o lo d iscu s  d i s c o lo r  
P h y s o c a r p u s  m a lv a c e u s  
P r u n u s  v i r g in i a n a  
Rubus  spp .
R o s a  spp.
S o rb u s  spp .
S p i r e a  be tu l i fo l ia  
P a c h i s t i m a  m y r s i n i t e s  
A c e r  g l a b r u m  
C ean o th u s  spp .
C o rn u s  c a n a d e n s i s  
C o rn u s  s to lo n i f e r a  
A r c to s t a p h y lo s  u v a - u r s i  
C h im a p h i la  u m b e l la ta  
M e n z ie s i a  f e r r u g i n e a  
P h y l lod o ce  e m p e t r i f o r m i s  
V a c c in iu m  g lo b u la re  
V a c c in iu m  s c o p a r i u m  
L inn ea  b o r e a l i s  
S am b u cu s  spp .  
S y m p h o r i c a r p o s  a lb  us
P e r e n n i a l  G r a m in o id s  
W o o d - r u s h  
Sedges  
E lk  sed g e
B luebunch  w h e a t g r a s s  
B lue  jo in t  
P i n e g r a s s  
Idaho  f e s c u e  
R ough f e s c u e
L u zu la  h i tc h co c k i i  
C a r  ex spp .
C a r e x  g e y e r i  
A g ro p y ro n  s p i c a tu m  
C a l a m a g r o s t i s  c a n a d e n s i s  
C a l a m a g r o s t i s  r u b e s c e n s  
F e s t u c a  id a h o e n s i s  
F e s t u c a  s c a b r e l l a
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P e r e n n i a l  F o r b s  and  F e r n s  
S c o u r in g  r u s h  
C o m m o n  h o r s e t a i l  
L ad y  f e r n  
O a k  f e r n  
B a n e b e r r y  
W e s t e r n  m e a d o w r u e  
S t r a w b e r r y  
Lupine
R o u n d - l e a v e d  v io le t
F i r e w e e d
P y r o l a
M ulle in
B e d s t r a w
Y a r r o w
Woods p u s s y to e s  
H e a r t l e a f  a r n i c a  
M ounta in  a r n i c a  
A r r o w l e a f  b a l s a m r o o t  
Knapweed
A r r o w l e a f  g r o u n d s e l  
W ild  onion 
Queencup
F a l s e  S o lo m o n ’s s e a l  
S t a r r y  S o lo m o n 's  s e a l  
T w is t e d  s t a l k  
B e a r g r a s s
E q u i s e t u m  spp.
E q u i s e tu m  a r v e n s e  
A t h r i u m  fe l ix  -f e m in a  
G y m n o c a rp iu m  d r y  o p t e r  us 
A c te a  r u b r a  
T h a l i c t r u m  occ iden ta le  
F r a g a r i a  v i r g in i a n a  
Lupinus  spp .
V io la  o r b i c u l a t a  
E p i lob iu m  a n g us t i fo l iu m  
P y r o l a  spp .
V e r b s c u m t h a p s u s  
G a l iu m  t r i f l o r i u m  
A ch i l l ea  m i l le fo l iu m  
A n te n n a r i a  r a c e m o s a  
A r n i c a  co rd i fo l ia  
A r n i c a  la t i fo l i a  
B a l s a m o r h i z a  s a g i t t a t a  
C e n ta u r e a  spp .
S enec io  t r i a n g u l a r i s  
A l l iu m  spp .
C l in to n ia  u n i f lo ra  
S m i l a c in a  r a c e m o s a  
S m i l a c in a  s t e l l a t a  
S t re p to p u s  am p lex i fo l iu s  
X e ro p h y l lu m  tenax
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A P P E N D IX  C
V E G E T A T IO N  O F  T R A PP IN G  LOCATIONS
Cano p y  c o v e r a g e  c l a s s e s :
+ = O u t s id e  p lot  3 = 2 5 -  50%
T  = R a r e  to 1% 4 = 50-  75%
1 =1-5%  5 = 75-  95%
2 = 5 - 2 5 %  6 = 95-100%
D i a m e t e r  (cm) at  b r e a s t  he igh t  (dbh) f o r  o v e r s t o r y  
t r e e  s p e c i e s  g iven in p a r e n t h e s e s .
O v e r s t o r y  t r e e s  > 1 0  c m  dbh 
U n d e r s t o r y  t r e e s  <10  c m  dbh
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Tree species 
Overstory/ Understory
Location Habitat type
Elevation
(m)
Serai
condition
canopy.
closure
W estern 
red cedar Grand f ir
Subalpine
fir
Western
larch
Engelmann
spruce
Lodgepole
pine
Ponderosa
pine
Whitebark
pine Douglas-fir
Black Water 
cottonwood birch Apple
1 Douglas-flr/blue 
huckleberry-bearerass
1500 Late 50 '
2 /-
(15.20)
-11 3/1
(10 .15 .20 .25 )
3/1
(13 ,22 ,27 .30)
Subalpine fir/queencup- 
menziesia 1742 Late 50
3/2
(25,30)
11-
(35)
-12
Clearcut 1710 Early <5 1/1 -11 -11
Douglas -f Ir / anowberry- 
pineerass 1210 Mid 15
I I -
(10 ,13 ,35)
- I t
\
3 Douglas -fir  / snowberry- 
snowberrv 1210
Mid 5
1/T 
(10.13)
+/+
4 Douglas-fir/twinflower- snowbsrrv
1213 Late 70 2/T
(30.35)
- I T 1 /-
(22.35)
3 /T
(30,35,35)
Douglas -fir/nlnebark- 
ninebark 1303 Mid 10
+/- + /- 2/2
(30)
5
Disturbed meadow 1303 Early < 5 - I t l / -  
(16.25. 33J
6 Grand fir/queencup- 
queencun
1452 Mid 70 1/+
(15)
2/2  
(10 ,13 ,18)
-{'/•" 3/2
(1 5 ,2 5 ,3 3 , 38)
21-
(25,33)
7
Subalpine f ir/b e a rg ra ss -  
blue huckleberry 1829 Mid 85
f / i
(13)
2 /-
(18 ,25 ,43 ,45)
-/+ i l l
(10 ,15 ,18 ,22 )
111 
(10.10,25)
8 ■ Ponderosa pine/ 
Idaho fescue
1435 Late 30 3/+  
(48.50)
+/+
9
Subalpine f lr/b ea rg rass -  
grouse w hortleberry 2325 Late 50
3/3
(10.15 .20)
2 /1
(20 ,22 .25)
10 Douglas -flr/n inebark- 
ninebark 1280
Late 75 3 /-
(15 .18 .18 .20)
+/T 4/1
(13 ,20 ,22 ,27)
11
Grand fir/queencup- 
aueencun
1388 Mid 70 2/2(13,22)
1 /-
(48)
3/1  
(22,38)
2 / i
(35)
a /-
(22,40,53)
Grand f i r / unknown 1388 Mid 80 2/2  (10 ,10 ,38)
2 /-
(18 ,20 ,22)
1/2
(15)
21-  
(22,30)
2/3
(18,20,38)
12 Subalpine -f Ir  /bluej oint - bluejolnt 1897
Early-
mid 25
1/1
(10)
2/2
(15,15)
2 /2  
(10 ,13 ,25)
- I T
13 Subalpine fir/m enziesia 2071 Late 40
2/3  
(20, 30,33)
2/1
(20,30)
l i ­
n o , I S )
14 Cottonwood bottom 1323 Late 60 11-(27)
11-
(50)
2 /-  
(50,55)
3 /-  
(50,50+, 50+)
§•
Douglas -fir/snow berry 1228 Late 60 3 /-(22,27)
-/+ 21+
(25,33)
+/- 3/2
(27)
1
U -0
Wet meadow 1228 Early 10 + /- +/1 T /1 +/- +11 3
J Disturbed meadow 1228 Early < 5 -11
Franklin
Campsite Grand fir/queencup 1355
Mid-
late 80
3/3 
(15 ,22 ,30)
1/T 2/1 
(30,43)
+/T
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A P P E N D IX  D
MAMMALS C O L L E C T E D  IN TRA PS
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S n a p tra p p e d  A n im a is ;
3
3"
C D
C D■D
O
Q.
C
aO3
"O
O
C D
Q.
■D
C D
C / i
C / )
E x t e r n a l  M e a s u r e m e n t s  (m m)
Sex and 
r e p r o d u c t iv e  
s t a tu sS p e c ie s
D a te
c o l l e c t e d
S p e c im e n
n u m b e r
T o ta l
l en g th T a i l  Hind foot  E a r
T r a p l in e  No. 1 - -  D o u g l a s - f i r / b lu e  h u c k l e b e r r y - b e a r g r a s s
W e s t e r n  ju m p in g  m o u s e 7 / 2 0 / 7 7 E A l O l 180 115 2 8 10 V t e s t e s  5 x 2  m m
W e s t e r n  j u m p in g  m o u s e 7 / 2 1 / 7 7 E A 1 0 2 241 117 34 7 9 n o n - p r e g n a n t
T r a p l i n e  No. 2 - -  Suba lp ine  f i r / q u e e n c u p - m e n z i e s i a  
V a g r a n t  s h r e w  7 / 3 0 / 7 7  E A 2 1 1  95 42 12 5 ?
W e s t e r n  j u m p in g  m o u s e 7 / 3 0 / 7 7 E A 2 1 2 203 125 2 9 11 d" t e s t e s  4 x 2  m m
W e s t e r n  j u m p in g  m o u s e 7 / 3 1 / 7 7 E A 2 2 0 190 120 26 11 ? ju v e n i l e
D e e r  m o u s e 7 / 3 0 / 7 7 E A 2  08 170 75 21 18 ? e m b r y o s  3R 3L
D e e r  m o u s e 7 / 3 0 / 7 7 E A 2 0 9 159 71 20 15
4 x 2  m m  
d  t e s t e s  1 2 x 6  m m
D e e r  m o u s e 7 / 3 1 / 7 7 E A 2 1 9 125 55 18 15 9 j u v e n i l e
D e e r  m o u s e 8 /  1 /7 7 E A 2 2 6 123 50 18 17 d  j u v e n i l e
D e e r  m o u s e 8 /  1 /7 7 E A 2 2 7 120 53 18 15 d  j u v e n i l e
R e d - t a i l e d  c h ip m u n k 7 / 3 0 / 7 7 E A 2 1 0 237 98 33 14 ? n o n - p r e g n a n t
R e d - t a i l e d  c h ip m u n k 7 / 3 1 / 7 7 E A 2 1 8 230 90 30 17 d  t e s t e s  9 x 3  m m
T r a p l i n e  No.  2 - -  C l e a r c u t
V a g r a n t  s h r e w 7 / 3 0 / 7 7 E A 2 0 2 104 44 12 6 ?
W e s t e r n  j u m p in g  m o u s e 7 / 3 0 / 7 7 E A 2 0 1 217 127 29 15 ? n o n - p r e g n a n t
W e s t e r n  j u m p in g  m o u s e 7 / 3 0 / 7 7 E A 2 0 3 246 144 32 15 $ n o n - p r e g n a n t
W e s t e r n  j u m p in g  m o u s e 7 / 3 0 / 7 7 E A 2 0 4 214 134 32 14 cf t e s t e s  5 x 3  m m
W e s t e r n  j u m p in g  m o u s e 7 / 3 0 / 7 7 E A 2 0 6 235 140 31 16 ? n o n - p r e g n a n t
W e s t e r n  j u m p in g  m o u s e 7 / 3 1 / 7 7 E A 2 1 3 190 120 27 12 d  ju v e n i le o
0 5
C D
■D
O
Q.
C
g
Q.
■D
C D
C / )
C / )
C D
8
C D
3.
3"
C D
C D■D
O
Q.
C
aO3
"O
O
C D
Q.
■D
C D
C / )
C / )
S n a p tra p p e d  A n im a is  (con tinued):
E x t e r n a l  M e a s u r e m e n t s  (m m ) Sex and
D a te S p e c im e n T o ta l r e p r o d u c t iv e
S p e c ie s c o l l e c t e d n u m b e r leng th T a i l  Hind foot  E a r s t a tu s
W e s t e r n  j u m p in g  m o u s e 7 / 3 1 / 7 7 E A 2 1 4 230 140 30 15 cf t e s t e s  6 x 3  m m
W e s t e r n  ju m p in g  m o u s e 7 / 3 1 / 7 7 E A 2 1 5 225 135 30 12 ? n o n - p r e g n a n t
W e s t e r n  ju m p in g  m o u s e 7 / 3 1 / 7 7 E A 2 1 6 235 145 28 15 ? n o n - p r e g n a n t
W e s t e r n  ju m p in g  m o u s e 7 / 3 1 / 7 7 E A 2 1 7 200 130 29 10 d" t e s t e s  6 x 3  m m
W e s t e r n  ju m p in g  m o u s e 8 /  1 /7 7 E A 2 2 3 221 133 28 13 d" t e s t e s  6 x 3  m m
W e s t e r n  j u m p in g  m o u s e 8 /  1 /77 E A 2 2 4 221 135 29 13 ? n o n - p r e g n a n t
D e e r  m o u s e 7 / 3 0 / 7 7 E A 2 0 5 165 70 20 19 d* t e s t e s  1 1 x 6  m m
D e e r  m o u s e 7 / 3 0 / 7 7 E A 2 0 7 165 65 19 17 $ e m b r y o s  3R 2L
3 x 2  m m
D e e r  m o u s e 8 /  1 /77 E A 2 2 5 130 57 18 17 ? ju v e n i l e
L o n g - t a i l e d  v o l e 8 /  1 /7 7 E A 2 2 2 130 46 17 7 ? e m b r y o s  IR 2 L
7 x 6  m m
R e d - t a i l e d  c h ip m u n k 8 /  1 /7 7 E A 2 2 1 Only ta i l  caught in  t r a p .
T r a p l i n e  No. 3 D o u g l a s - f i r / s n o w b e r r y - s n o w b e r r y
D e e r  m o u s e 8 /  8 /7 7 E A 3 0 1 130 63 18 19 d" t e s t e s  3 x 2  m m
D e e r  m o u s e 8 /  8 /7 7 E A 3 0 2 168 75 19 20 ? e m b r y o s  OR 2 L
1 x 1  m m
D e e r  m o u s e 8 /  8 / 7 7 E A 3 0 3 164 70 19 20 d" t e s t e s  6 x 3  m m
D e e r  m o u s e 8 /  8 /7 7 E A 3 0 4 144 60 17 18 ? n o n - p r e g n a n t
D e e r  m o u s e 8 /  8 /7 7 E A 3 0 5 152 65 19 20 d" t e s t e s  3 x 2  m m
D e e r  m o u s e 8 /  8 /7 7 E A 3 0 6 142 65 18 18 d" t e s t e s  3 x 2  m m
D e e r  m o u s e 8 /  8 /7 7 E A 3 0 7 145 65 18 17 $ n o n - p r e g n a n t
D e e r  m o u s e 8 /  9 /7 7 E A 3 0 8 135 59 18 16 ? ju v e n i l e
D e e r  m o u s e 8 / 1 0 / 7 7 E A 3 1 0 144 65 19 17 d* t e s t e s  4 x 2  m m  ^
Y el low  p in e  c h ip m u n k 8 / 1 0 / 7 7 E A 3 0 9 214 88 32 16 ? n o n - p r e g n a n t  -j
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S n a p tra p p e d  A n im a is  (con tinued):
E x t e r n a l  M e a s u r e m e n t s  (m m ) Sex and
D ate S p e c im e n T o ta l r e p r o d u c t iv e
S p e c ie s c o l l e c t e d n u m b e r le n g th  T a i l  Hind foot  E a r s t a tu s
T r a p l i n e  No. 4 - -  D o u g l a s - f i r / t w i n f l o w e r - s n o w b e r r y
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 1 150 65 19 18
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 2 160 64 19 19
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 3 128 58 18 17
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 4 132 54 17 17
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 5 144 61 20 18
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 7 120 65 19 17
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 8 148 65 18 20
D e e r  m o u s e 8 /  8 /7 7 E A 4 0 9 133 60 19 18
D e e r  m o u s e 8 /  8 /7 7 E A 4 1 0 143 64 19 17
D e e r  m o u s e 8 /  9 /7 7 E A 4 1 2 174 75 20 19
D e e r  m o u s e 8 / 1 0 / 7 7 E A 4 1 3 131 56 18 14
D e e r  m o u s e 8 / 1 0 / 7 7 E A 4 1 4 140 64 19 18
D e e r  m o u s e 8 / 1 0 / 7 7 E A 4 1 5 142 62 18 19
Y el low  p in e  c h ip m u n k 8 /  8 /7 7 E A 4 0 6 211 90 26 17
Y el low  p in e  c h ip m u n k 8 /  8 /7 7 E A 4 1 1 210 92 28 16
T r a p l i n e  No.  5 
D e e r  m o u s e
- -  D o u g l a s - f i r / n i n e b a r k - n i n e b a r k  
1 0 /  9 /7 7  E A 5 0 8 148 67 20 17
D e e r  m o u s e 1 0 /  9 /7 7 E A 5 0 9 140 64 19 18
D e e r  m o u s e 10 /  9 /7 7 E A 5 1 0 151 68 20 18
T r a p l i n e  No. 5 
D e e r  m o u s e
- -  D i s t u r b e d  m ea d o w  
10/  8 /7 7 E A 50 1 138 67 19 17
D e e r  m o u s e
d" t e s t e s  3 x 2  m m  
î  n o n - p r e g n a n t  
? ju v e n i le  
cf t e s t e s  4 x 3  m m  
? n o n - p r e g n a n t  
d" t e s t e s  4 x 2  m m  
î  n o n - p r e g n a n t  
? n o n - p r e g n a n t  
cf t e s t e s  3 x 2  m m  
î  n o n - p r e g n a n t  
d" t e s t e s  3 x 2  m m
cf t e s t e s  
d* t e s t e s  
cf t e s t e s  
<f t e s t e s
4 x 2  m m  
3 x 2  m m  
5 x 3  m m  
4 x 3  m m
10/  8 /7 7  E A 502
c f  t e s t e s  3 x 2  m m  
c f  t e s t e s  3 x 2  m m  
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S n a p t ra p p e d  A n im a ls  (con tinued):
S p e c ie s
D a te
c o l l e c t e d
S p e c im e n
n u m b e r
E x t e r n a l  M e a s u r e m e n t s  (m m ) 
T o ta l
le n g th  T a i l  Hind foot  E a r
Sex and 
r e p r o d u c t iv e  
s t a tu s
D e e r  m o u s e 10 /  8 / 7 7 E A 5 0 3 135 64 18 17 Î  n o n - p r e g n a n t
D e e r  m o u s e 10/  8 /7 7 E A 5 0 4 151 69 19 19 d" t e s t e s  3 x 2  m m
D e e r  m o u s e 10 /  8 /7 7 E A 5 0 5 162 69 2 0 19 ? n o n - p r e g n a n t
D e e r  m o u s e 1 0 /  8 /7 7 E A 5 0 6 140 61 19 16 d  t e s t e s  3 x 2  m m
D e e r  m o u s e 1 0 /  9 /7 7 E A 5 0 7 151 75 20 17 d  t e s t e s  3 x 2  m m
D e e r  m o u s e 1 0 / 1 0 /7 7 E A 5 1 1 169 78 19 17 d  t e s t e s  3 x 2  m m
T r a p l i n e  No. 6 - -  G r a n d  f i r / q u e e n c u p  
V a g r a n t  s h r e w  6 /  7 /7 8
-q u een cup
E A 6 0 9 100 39 11 4 ? n o n - p r e g n a n t
W e s t e r n  j u m p in g  m o u s e 6 /  5 /7 8 E A 6 0 1 2 2 5 130 28 14 cf t e s t e s  7 x 4  m m
W e s t e r n  j u m p i n g  m o u s e 6 /  5 /7 8 E A 6 0 4 225 140 29 11 cf t e s t e s  8 x 4  m m
W e s t e r n  j u m p i n g  m o u s e 6 /  5 /7 8 E A 6 0 5 245 150 30 15 cf t e s t e s  8 x 4  m m
W e s t e r n  j u m p in g  m o u s e 6 /  5 /7 8 E A 6 0 6 207 129 29 14 cf t e s t e s  7 x 4 m m
W e s t e r n  j u m p in g  m o u s e 6 /  5 /7 8 E A 6 0 7 210 130 2 9 14 cf t e s t e s  7 x 4 m m
W e s t e r n  j u m p in g  m o u s e 6 /  7 /78 E A 6 1 0 2 2 5 135 29 14 ? n o n - p r e g n a n t
D e e r  m o u s e 6 /  5 /7 8 E A 602 168 73 20 18 cf t e s t e s  1 2 x 6  m m
D e e r  m o u s e 6 /  5 /7 8 E A 6 0 3 164 70 19 19 cf t e s t e s  1 1 x 6  m m
D e e r  m o u s e 6 /  7 /7 8 E A 6 0 8 151 60 19 17 cf t e s t e s  1 2 x 6  m m
T r a p l i n e  No. 7 - -  Suba lp ine  f i r / b e a r g r a s s - b l u e  h u c k l e b e r r y  
. D e e r  m o u s e  6 / 1 4 / 7 8  EA 701 152 66 20 18 cf t e s t e s  1 1 x 8  m m
D e e r  m o u s e 6 / 1 5 / 7 8 E A 702 159 62 18 18 cf t e s t e s  1 0 x 6  m m
D e e r  m o u s e 6 / 1 6 / 7 8 E A 7 0 4 141 60 19 19 cf t e s t e s  1 0 x 6  m m
D e e r  m o u s e 6 / 1 6 / 7 8 E A 7 0 5 152 62 19 19 9 e m b r y o s  3R 3L
2 x 2  m m
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S n a p tra p p e d  A n im a is  (con tinued);
E x t e r n a l  M e a s u r e m e n t s  (m m )
D a te  S p e c im e n  T o ta l
Sex and 
r e p r o d u c t iv e
S p e c ie s c o l l e c t e d n u m b e r leng th T a i l Hind foot E a r s t a tu s
R e d - t a i l e d  c h ip m u n k 6 / 1 5 / 7 8 E A 7 0 3 205 90 29 16 ^  t e s t e s  6 x 3  m m
T r a p l i n e  No. 8 - -  P o n d e r o s a  p i n e / I d a h o  f e s c u e  
W e s t e r n  j u m p in g  m o u s e  7 / 2 9 / 7 8  E A 804 238 141 29 14 ? l a c ta t in g
W e s t e r n  j u m p in g  m o u s e 7 / 2 9 / 7 8 E A 8 0 5 232 137 29 16 ? n o n - p r e g n a n t
W e s t e r n  j u m p i n g  m o u s e 7 / 2 9 / 7 8 E A 8 0 7 234 137 30 14 ? n o n - p r e g n a n t
D e e r  m o u s e 7 / 2 9 / 7 8 E A 8 0 1 158 68 18 19 ? l a c ta t in g
D e e r  m o u s e 7 / 2 9 / 7 8 E A 8 0 2 148 63 19 19 Î  e m b r y o s  3R 2 L
D e e r  m o u s e 7 / 2 9 / 7 8 E A 8 0 3 151 67 19 18
1 x 1  m m  
d' t e s t e s  1 2 x 7  m m
D e e r  m o u s e 7 / 2 9 / 7 8 E A 8 0 6 151 64 21 19 d  t e s t e s  8 x 5  m m
D e e r  m o u s e 7 / 3 0 / 7 8 E A 8 0 9 110? ch ew ed 19 16 ? R e p r o d u c t iv e
D e e r  m o u s e 7 / 3 0 / 7 8 E A 8 1 0 159
off
68 19 17
o r g a n s  h a d  b e e n  
e a t e n  
d  t e s t e s  1 1 x 7  m m
D e e r  m o u s e 7 / 3 1 / 7 8 E A 8 1 1 146 61 18 19 d  t e s t e s  12 X 7 m m
D e e r  m o u s e 7 / 3 1 / 7 8 E A 8 1 2 147 65 19 19 cf t e s t e s  7 x 5  m m
Y ellow  p in e  c h ip m u n k 7 / 3 0 / 7 8 E A 8 0 8 195 88 28 16 ? R e p r o d u c t iv e
T r a p l i n e  No. 9 - -  Suba lp ine  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y  
W e s t e r n  j u m p in g  m o u s e  8 /  7 /7 8  EA 904 232 128 29 15
o r g a n s  gone 
? n o n - p r e g n a n t
W e s t e r n  j u m p in g  m o u s e 8 /  8 /7 8 EA 910 234 138 29 17 c f  t e s t e s  7 x 3  m m
W e s t e r n  ju m p in g  m o u s e 8 /  8 /7 8 EA 911 216 130 27 14 d  t e s t e s  7 x 3  m m
W e s t e r n  ju m p in g  m o u s e 8 /  8 /7 8 E A 912 235 140 29 15 Î  n o n - p r e g n a n t
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S n a p tra p p e d  A n im a is  (con tinued);
E x t e r n a l  M e a s u r e m e n t s  (m m )
S p e c ie s
D a te
c o l l e c t e d
S p e c im e n
n u m b e r
T o ta l
l eng th T a i l Hind foot E a r
r e p r o d u c t iv e
s ta tu s
W e s t e r n  ju m p in g  m o u s e 8 / 9 / 7 8 EA 915 227 138 2 9 15 ? n o n - p r e g n a n t
W e s t e r n  ju m p in g  m o u s e 8 / 9 /7 8 EA 916 230 145 2 9 15 ? n o n - p r e g n a n t
W e s t e r n  j u m p in g  m o u s e 8 / 9 /7 8 EA 917 221 127 28 14 d" t e s t e s  6 x 3  m m
W e s t e r n  ju m p in g  m o u s e 8 / 9 /7 8 E A 9 1 9 2 23 137 29 15 d' t e s t e s  6 x 3  m m
D e e r  m o u s e 8 / 9 /7 9 EA 918 154 68 19 18 d "  t e s t e s  1 1 x 6  m m
R e d - b a c k e d  v o le 8 / 7 /7 9 EA 902 141 41 15 14 d *  t e s t e s  1 0 x 7  m m
R e d - b a c k e d  v o le 8/ 7 /7 9 E A 9 0 3 121 34 17 12 d "  t e s t e s  9 x 6  m m
R e d - b a c k e d  v o le 8 / 7 /7 9 EA 907 140 35 16 14 d "  t e s t e s  9 x 7  m m
R e d - b a c k e d  v o le 8 / 8 / 7 9 E A 909 108 30 16 14 ? n o n - p r e g n a n t
R e d - b a c k e d  v o le 8 / 9 /7 9 EA 914 110 31 16 12 ? n o n - p r e g n a n t
R e d - t a i l e d  c h ip m u n k 8/ 7 /7 9 E A  901 2 0 0 80 30 17 ? l a c t a t i n g
R e d - t a i l e d  c h ip m u n k 8/ 7 /7 9 EA 905 202 74 2 9 18 ? n o n - p r e g n a n t
R e d - t a i l e d  c h ip m u n k 8 / 7 /7 9 EA 906 210 80 2 9 18 d "  t e s t e s  7 x 4  m m
R e d - t a i l e d  c h ip m u n k 8 / 8 / 7 9 E A 908 217 90 30 19 ? n o n - p r e g n a n t
R e d - t a i l e d  c h ip m u n k 8 / 9 /7 9 EA 913 210 90 29 19 d  t e s t e s  5 x 3  m m
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T r a p l i n e  No. 10 D o u g l a s - f i r / n i n e b a r k - n i n e b a r k  
D e e r  m o u s e  8 / 2 1 / 7 9  EA 1001 157
D e e r  m o u s e 8 / 2 3 / 7 9  EA 1002 156
65
68
19
19
19
18
? e m b r y o s  3R 3L
8 x 8  m m  
? e m b r y o s  4R I L  
2 1 x 1 3  m m
T r a p l i n e  No. 11 - -  G r a n d  f i r / q u e e n c u p - q u e e n c u p  
V a g r a n t  s h r e w  8 / 2 7 / 7 8  EA  1103
D e e r  m o u s e  8 / 2 8 / 7 8  EA 1104
92
152
43
71
12
19
9
18
d" sub ad u l t  
? e m b r y o s 3R 2 L  
1 x 1  m m
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S p e c ie s
D a te
c o l l e c t e d
S p e c im e n
n u m b e r
T o ta l
le n g th T a i l Hind foot E a r
r e p r o d u c t iv e
s t a tu s
T r a p l i n e  No. 11 - -  G r a n d  f i r / u n k n o w n
D e e r  m o u s e 8 / 2 7 / 7 8 E A l l O l 141 61 18 17 d" t e s t e s 1 0 x 6  m m
D e e r  m o u s e 8 / 2 7 / 7 8 EA 1102 163 72 20 19 cf  t e s t e s 12 X 8 m m
T r a p l i n e  No. 12 - -  S uba lp ine  f i r / b l u e . i o i n t - b l u e j oint
V a g r a n t  s h r e w 9 /  6 /7 8 E A 1201 95 41 11 7 ?
V a g r a n t  s h r e w 9 /  6 / 7 8 E A 1202 94 42 11 8 ?
N o r t h e r n  b og  l e m m i n g 9 /  8 / 7 8 E A  1203a 101 18 15 13 c f  t e s t e s 5 x 3  m m
R e d - b a c k e d  vo le 9 /  8 / 7 8 EA 1205 119 36 16 13 cf  t e s t e s 9 x 6  m m
M eadow  v o le 9 /  7 / 7 8 EA 1203 120 35 18 12 c f  t e s t e s 5 x 3  m m
T r a p l i n e  No.  13 - -  Suba lp ine  f i r / m e n z i e s i a
S h re w  sp p . 9 / 2 6 / 7 8 EA 1323 95 37 11 9 ?
M a s k e d  s h r e w 9 / 2 4 / 7 8 EA 1302 87 40 11 8 cf
M a s k e d  s h r e w 9 / 2 4 / 7 8 EA 1304 88 42 11 6 Ÿ
M a s k e d  s h r e w 9 / 2 5 / 7 8 E A 1312 92 37 11 8 9
M a s k e d  s h r e w 9 / 2 6 / 7 8 EA 1322 94 38 10 9 ?
V a g r a n t  s h r e w 9 / 2 4 / 7 8 E A 1 3 0 6 94 40 10 8 ?
V a g r a n t  s h r e w 9 / 2 4 / 7 8 EA 1307 101 48 12 8 ?
V a g r a n t  s h r e w 9 / 2 5 / 7 8 E A 1 3 1 4 91 39 11 B ?
V a g r a n t  s h r e w 9 / 2 5 / 7 8 EA 1315 94 40 11 8 ?
V a g r a n t  s h r e w 9 / 2 6 / 7 8 E A 1 3 1 9 104 42 11 8 ?
V a g r a n t  s h r e w 9 / 2 6 / 7 8 EA 1321 106 47 11 9 ?
V a g r a n t  s h r e w 9 / 2 6 / 7 8 E A 1 3 2 4 100 42 11 9 ?
R e d - b a c k e d  v o le 9 / 2 4 / 7 8 EA 1301 107 32 15 14 ? n o n - p r e g n a n t t o
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S n a p tra p p e d  A n im a is  (con tinued):
E x t e r n a l  M e a s u r e m e n t s  (m m)
D ate S p e c im e n  T o ta l
Sex and 
r e p r o d u c t iv e
S p ec ie s c o l l e c t e d n u m b e r leng th T a i l Hind foot E a r s t a tu s
R e d - b a c k e d  vo le 9 / 2 4 / 7 8 E A 1 3 0 3 120 33 17 13 ? n o n - p r e g n a n t
R e d - b a c k e d  vo le 9 / 2 4 / 7 8 E A 1 3 0 9 129 38 16 13 d' t e s t e s  6 x 3  m m
R e d - b a c k e d  v o le 9 / 2 5 / 7 8 EA 1310 123 36 18 16 ? R e p r o d u c t iv e
R e d - b a c k e d  vo le 9 / 2 5 / 7 8 E A 1 3 1 6 122 35 16 13
t r a c t  e a te n  
d" t e s t e s  3 x 2  m m
R e d - b a c k e d  v o le 9 / 2 5 / 7 8 E A 1 3 1 7 120 32 17 13 ? n o n - p r e g n a n t
R e d - b a c k e d  v o le 9 / 2 6 / 7 8 EA 1318 112 28 16 13 d" t e s t e s  2 x 2  m m
R e d - b a c k e d  v o le 9 / 2 6 / 7 8 EA 1325 122 35 17 12 d* t e s t e s  3 x 2  m m
R e d - t a i l e d  c h ip m u n k 9 / 2 4 / 7 8 EA 1305 182 45 30 18 ? n o n - p r e g n a n t
R e d - t a i l e d  c h ip m u n k 9 / 2 4 / 7 8 EA 1308 215 87 31 20 d" t e s t e s  1 0 x 4  m m
R e d - t a i l e d  c h ip m u n k 9 / 2 5 / 7 8 EA 1311 C a r r i e d aw ay  by p r e d a t o r o r  s c a v e n g e r .
R e d - t a i l e d  c h ip m u n k 9 / 2 5 / 7 8 E A 1 3 1 3 215 84 30 18 d" t e s t e s  5 x 3  m m
R e d - t a i l e d  c h ip m u n k 9 / 2 6 / 7 8 EA 1320 223 88 32 16 d* t e s t e s  6 x 3  m m
T r a p l i n e  No. 14 - -  Cot tonw ood  b o t to m  
N o r t h e r n  f ly in g  s q u i r r e l  10 /  9 /7 8 EA 1401^ 295 116 39 22 ? n o n - p r e g n a n t
F r a n k l i n  C a m p s i t e
D e e r  m o u s e 6 / 1 7 / 7 8 E A 0 0 2 165 73 19 19 ? l a c ta t in g
D e e r  m o u s e 6 / 1 7 / 7 8 E A 0 0 3 159 66 18 19 ? la c ta t in g ;  3R 2 L
D e e r  m o u s e 6 / 1 7 / 7 8 E A 0 0 4 165 67 20 18
e m b r y o s  1 4 x 9  m m  
? l a c ta t in g
D e e r  m o u s e 6 / 1 7 / 7 8 E A 0 0 5 168 76 20 19 d" t e s t e s  1 2 x 7  m m
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S n a p t r a p p e d  A n im a l s  (cont inued)  :
E x t e r n a l  M e a s u r e m e n t s  (m m)
Sex and
S p e c ie s
D a te  S p e c im e n  T o ta l  
c o l l e c t e d  n u m b e r  l en g th  T a i l  Hind foot  E a r
r e p r o d u c t iv e
s t a tu s
F o u n d  d e ad  in l iv e  t r a p  - -  
Yellow p in e  c h ip m u n k
L i v e t r a p  G r id  - -  D o u g l a s - f i r / s n o w b e r r y
8 / 1 8 / 7 7  EAOOl 199 90 30 18 cT t e s t e s  6 x 3  m m
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^ U n i v e r s i t y  of M ontana  Z o o lo g ic a l  M u s e u m  n u m b e r  16328 f o r  sk u l l .  
^ U n i v e r s i t y  of M on tana  Z o o lo g ic a l  M u s e u m  n u m b e r  16332 f o r  sk in  and  sk u l l .
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L i v e t r a p p e d  A n im a i s :
S p ec ie s
Date
c augh t
Toe
c l ipp ed ^
E x t e r n a l
m e a s u r e m e n t s
(m m )
T o ta l  l en g th  T a i l
Sex and 
r e p r o d u c t iv e  s t a tu s
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T r a p l i n e  No. 9
Sh re w  spp .
D e e r  m o u s e  
D e e r  m o u s e  
R e d - b a c k e d  v o le
Suba lp ine  f i r / b e a r g r a s s - g r o u s e  w h o r t l e b e r r y
8 /  7 /7 8  L ef t  1, f r o n t
8 /  7 /7 8  E s c a p e d
8 /  8 /7 8  L ef t  2, f r o n t
8 /  9 /7 8  L ef t  3, f r o n t
T r a p l i n e  No. 11 - -  G r a n d  f i r / q u e e n c u p - q u e e n c u p  
D e e r  m o u s e  8 / 2 9 / 7 8  L ef t  5, r e a r
L i v e t r a p  G r i d  - -  D o u g l a s - f i r / s n o w b e r r y
D e e r  m o u s e  8 / 1 7 / 7 7
D e e r  m o u s e  8 / 1 8 / 7 7
D e e r  m o u s e  8 / 1 9 / 7 7
D e e r  m o u s e  8 / 1 9 / 7 7
B u s h y - t a i l e d  w o o d r a t  8 / 1 7 / 7 7
L i v e t r a p  G r i d  
D e e r  m o u s e
W et  m ea d o w
8 / 1 7 / 7 7
L ef t  1, f r o n t  
E s c a p e d  
L ef t  2, f r o n t  
R igh t  5, f ro n t  
E s c a p e d
L ef t  1, f r o n t
85
168
132
175
43
75
32
83
r e c a p t u r e
9 ( ?)
? l a c t a t in g
? j u v e n i l e
r e c a p t u r e
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L i v e t r a p p e d  A n im a i s  (continued):
S p e c ie s
D a te
c augh t
T oe
c l ip p ed^
E x t e r n a l
m e a s u r e m e n t s
(m m)
Sex and 
r e p r o d u c t i v e  s t a tu sT o ta l  l en g th  T a i l
L i v e t r a p  G r id  - -  D r y  m e a d o w
D e e r  m o u s e 8 / 1 9 / 7 7 L ef t  1, f r o n t r e c a p t u r e
D e e r  m o u s e 8 / 1 7 / 7 7 Left  3, f r o n t — — " — ? ju v e n i l e
D e e r  m o u s e 8 / 1 7 / 7 7 L ef t  4,  f r o n t — — — ? ju v e n i l e
D e e r  m o u s e 8 / 1 9 / 7 7 L ef t  4, f r o n t r e c a p t u r e
D e e r  m o u s e 8 / 1 8 / 7 7 R igh t  5, f r o n t r e c a p t u r e
D e e r  m o u s e 8 / 1 8 / 7 7 Right  6, f ro n t ---  “ ~ cf
D e e r  m o u s e 8 / 1 8 / 7 7 R igh t  6, f ro n t r e c a p t u r e
D e e r  m o u s e 8 / 1 9 / 7 7 Right  7, f r o n t — — “ *■ d
D e e r  m o u s e 8 / 1 9 / 7 7 R igh t  8, f ro n t ---  — — d
F r a n k l i n  C a m p s i t e  - - G r a n d  f i r / q u e e n c u p
B u s h y - t a i l e d  w o o d r a t  8 / 2 8 / 7 8 L ef t  5, r e a r 387 145 ?
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C / )CO ^ T o e s  n u m b e r e d  f r o m  le f t  to  r i g h t .
H-
G:
A P P E N D IX  E
V E G E TA TIO N  A D JA C E N T  TO SC EN T STATIONS
C a no p y  c o v e r a g e  c l a s s e s :
+ = O u ts id e  p lot  3 = 2 5-50%
T  = R a r e  to 1% 4 = 50-75%
1 = 1-5% 5 = 75-95%
2 = 5-25% 6 = 95-100%
O v e r s t o r y  t r e e s  > 1 0  c m  dbh 
U n d e r s t o r y  t r e e s  < 10 c m  dbh
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Perennial
Graminoids Perennial Forbs and Ferns
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29 Grand fir/beargrass T T T 1 T 3 T 1 3 T T
4
1
T
1 T 3
30 Disturbed shrub 1 T 2 2 2 1 T 4 2 1 3 T
31 Subalpine fir/elk sedge-Douglas-fir X X X X X X X X X X X X X X X X X X
32 Douglas -fir /ninebark-ninebark X X X X X X X X X X X X X X X
33 Douglas -fir/ninebark-ninebark T 1 T 2 2 3 2 T 3 T 3 3 4 T T I T 2 T T T T 1
34 Douglas -f ir / ninebark-ninebark 3 2 3 T + 4 4 T T T T
35 Grand fir/queencup-queencup 1 3 T 1 2 1 T 2 3 2 T 1 T 3 4 T 1 3 1 T T 1 1
36 Disturbed meadow X X X
37 Douglas -fir /ninebark-ninebark X X X X X X X X X X X X X X X X X X X X X X
38 Rock scree X X X X
39 Douglas -fir/ninebark T 3 2 3 3 T 2 T 1 T T
40 Douglas -fir/ninebark-pinegrass 2 1 2 2 T 3 2 3 T 1 T T T
41 Douglas-fir/ninebark-pinegrass T T T T 3 T 2 T 2 2 T T T T T T
42 Disturbed meadow 3 X X X X
43 Creek bottom X X X X X X X X X X X X X
44 Douglas -f ir / ninebark-ninebark 3 2 3 3 1 1 T T 3 2 3 T T 1 T
45 Douglas -fir/ninebark-ninebark 1 1 4 T T 1 1 T T T T 1 2 la T 3 4- rjpc rpc
46 Douglas-fir/ninebark-ninebark 1 2 4 T 3 2 1 3 2 1 T 3 2 T 3 1
47 Forested scree X X X X X
48 Douglas-fir/white spirea T T 3 T 1 1 1 1 ■f T 3 T
49 Douglas-fir/white spirea T T 2 3 T 3 1 1 T T T
50 Douglas-fir/ snowberry-snowberry 4- 1 + T 2 T T T 1 T T
51 Douglas-fir/white spirea T T 2 T T T T T T T
52 Douglas -fir/snowberry-snowberry 2 T 1 1 T 1 2 4 T 1 T T 1
53 Douglas-fir/pinegrass-bluebunch wheatgrass T 1 1 T T 2 1 1 + +
^Microsite within the plot.
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1 Clearcut X X X X X
2 Clearcut X X X X X
3 Clearcut X X X X X
4 Subalpine fir/queencup-beargrass X X X X X X X X X X X X
5 Subalpine fir/queencup-beargrass X X X X X X X X X X
8 Subalpine fir/queencup-beargrasa X 1 4 3 2 T 3 T 1 2
7 Clearcut X X X X X X X X X
8 Clearcut scree X X X X X X X
9 Subalpine fir/queencup-beargrass 2 1 1 3 4 1 1 1 2 T 3
10 Subalpine fir/queencup-beargrass T 2 T 4 T 1 1 1 T T 4
11 Stibalpine fir/queencup-beargrass T 2 3 T T 1 2 T 2 T 4
12 Subalpine fir/queencup-beargrass 1 2 T 1 + 1 + 1 3 T T 1 2 T T 1 2 1 2 T T 3
13 Clearcut X X X X X X X X X X X X
14 Subalpine fir/queencup-queencup + T + 3 4 1 3 T T 2 T T 1 2 T 1
15. Subalpine f ir / beargrass -blue huckleberry T 1 1 1 2 2 1 T T T 2 1 1 4
16 Subalpine fir/queencup-beargrass 1 T T 1 1 1 1 2
T
T
T
1 T 3 T 2 T 2 1 2 2
17 Subalpine f ir / bear grass -blue huckleberry T T 3 4 1 2 2 T T T 3 3
18 Subalpine fir/beargrass-blue huckleberry T 4 1 T T 4 1 4 1 T T 4 4
19 Douglas-fir/blue huckleberry-blue huckleberry + 1 + 4 + T 4 1 1 3 T 3 1 T T I
20 Subalpine fir/queencup-beargrass 2 3 1 3 T 4 T T T T T T 4 3 T T 4
21 Subalpine fir / bear gras s -blue huckleberry X T X X T X X 1 T 1 T 2 X 1 2
22 Subalpine fir /beargrass -grouse whortleberry 3 1 T 3 1 1 4 T T T T ora 4
23 Subalpine fir/beargrass -blue huckleberry T + + 1 3 T 1 2 T T 1
24 Subalpine fir/queencup-queencup 2 T 2 2 3 1 T 1 3 T T 2 T 2 1 T 1 3 T T
25 Forested scree X + X X + X X X + X X X X X X X X
2 6 Forested scree X X X X
27 Forested scree X X X X X X X X X X X X X X
28 Rock scree
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(m)
Aspect
(degrees)
Land use
%
canopy
closure
Tree species 
(overstory/understory)
w
c
%
M
0
4 )
h
M
C
N(t)k
0
0)
s
I dbo
bo
W
Serai
condition
5
XO
^  aII
Ih
1
k
Ü
0 )
a
1 =
n
k
w  ain 0 
e  u
§
C Ô
S  ( D
II
(U
1
f .5W CL(
d
0
u0)
It
u
'C1m
0
D l i llm 0
k
4 )1
25 Forested scree 1471 220 50 x /- x /- x /-
26 Forested scree 1471 255 60 x /-
27 Forested scree 1458 255 10 -/x x /-
28 Rock scree 1406 220
29 Grand fir/beargrass 1394 240 X X Mid 15 1/1 +/- 1/" 2/~ 2/2
30 Disturbed shrub 1360 120 Early +/ + +/ + +/- T/+
31 Subalpine fir/elk sedge-Douglas-fir 1342 X Mid 20 x /- + / - 4 - /  - x /- x /- -
32 Douglas -fir /ninebark-ninebark 1329 110 Late 80 x /- T /- x /-
33 Douglas -f ir / ninebark-ninebark 1316 Mid SO T 3/- 2/1
34 Douglas -fir/ninebark-ninebark 1313 X X Early 10 1 +/T +/ + 2/1
35 Grand fir/queencup-queencup 1303 X Early 10 T -/I +/- 1/1 T /- +/' +11
36 Disturbed meadow 1294 X X Early x /- x /-
37 Douglas -fir / ninebark-ninebark 1290 130 Late 60 -/x x/x x /- x/x x/x X
38 Rock scree 1268 200 x /- x /- x /-
39 Douglas -fir / ninebark 1261 Early 10 +/- 2 1 -
40 Douglas -fir/ninebark-pinegrass 1261 190 X Mid 40 T 2 /- 3/1
41 Douglas -fir/ninebark-pinegrass 1252 160 X Mid 30 T 2/T 21+
42 Disturbed meadow 1242 Early x/x -/x
43 Creek bottom 1232 x /- x /-
44 Douglas -fir / ninebark-ninebark 1232 130 X Mid 30 T l / - 3/2
45 Douglas -fir / ninebark-ninebark 1235 125 Late 80 3/+ 21- 3/1
46 Douglas-fir/ninebark-ninebark 1229 Mid 30 3/ + +11 +/2
47 Forested scree 1239 1 0 0 x/x x/x X
48 Douglas-fir/white spirea 1229 Late 60 3/T 3/T
49 Douglas-fir/white spirea 1213 150 X Mid 20 2/2 1/1
50 Douglas -fir /  snowberry-snowberry 1203 Mid 20 2/3 1/1
51 Douglas-fir/white spirea 1200 Early 1 0 2/2 T/2
52 Douglas -fir / snowberry-snowberry 1200 Mid 30 2/2 2/1
53 Douglas -fir /pinegrass -bluebunch wheatgrass 1181 Early 1 0 1/T 1/T j
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1 Clearcut 1858 X Early <5 -/x
2 Clearcut 1832 X Early <5 -/x
3 learcut 1816 350 X Early <5 x/x -/x
4 Subalpine fir/queencup-beargrass 1800 30 X Early 10 2/2 -/T
5 Subalpine fir/queenciq)-beargrass 1771 20 X Mid 20 2/1
6 Subalpine fir/queencup-menziesia 1742 220 X X Early 50 3/2 1/- -/2
7 Clearcut 1703 10 X Early -/z -/+ -/x -/x
8 Clearcut scree 1661 25 X Early -/x
9 Subalpine fir/queencup-beargrass 1639 210 X Mid 30 3/3 -/x T/3
10 Subalpine fir/queencup-beargrass 1639 205 Late 70 3/2 +/T 2/T 1/-
11 Subalpine fir/queencup-beargrass 1626 225 Mid 70 - 2/2 3/- 3/1 2/- 1/-
12 Subalpine fir/queencup-beargrass 1600 220 X Late 70 3/2 +/+ 3/2 3/+
13 Clearcut 1587 220 X Early 5 -/x -/x x /-
14 Subalpine fir/queencup-queencup 1565 110 Late 70 T/- 3/2 -/+ -/+ 3/1
15 Subalpine fir/beargrass-blue huckleberry 1581 205 Late 30 3/2 +/1
16 Subalpine fir/queencup-beargrass 1535 Mid 40 -/T T/T 21- 2/2 2/T
17 Subalpine fir/beargrass-blue huckleberry 1535 240 X Mid 50 -/T 1/1 2 1 - 1/1 21- 2/T
18 Subalpine fir/beargrass-blue huckleberry 1523 240 Mid 60 +/1 2 /- 2/+ 3/1
19 Douglas-fir/blue huckleberry-blue huckleberry 1510 250 X X Late 50 3/3
20 Subalpine fir/queencup-beargrass 1497 260 Mid 70 2/2 3/+ 1/1 2/T 2/T
21 Subalpine fir/beargrass-blue huckleberry 1494 260 X Mid 30 - / x +/- -/I 3/2
22 Subalpine fir/beargrass -grouse whortleberry 1471 240 X Mid 50 -12 2/1 T/2 3/2 2/2
23 Subalpine fir/beargrass-blue huckleberry 1455 220 Mid 80 3/2 3/1 21- 1/2
24 Subalpine fir/queencup-queencup 1452 235 Mid 70 -/T 3/1 2/+ 3/T 1/2
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Number of days a species visited a station 
29 July-2  Aug./9-13 Sept. 1977
28 Rock Bcree 5/5 0/3 1/0 . 3/0 1/0
29 Grand fir/beargrass 5/5 1/0 0/4 1/0 1/0
30 Disturbed shrub 5/5 0/4 1/0 1/0
31 Subalpine fir/elk sedge-Douglas-fir 5/5 1/2 5/4 1/3 2/1 0/4 1/0 0/1 0/1
32 Douglas -f ir / ninebark-ninebark 5/5 0/5 0/3 0/2 1/0 2/0 1/0 0/1 1/0 1/0 1/0
33 Douglas -fir/ninebark-ninebark 5/5 1/0 0/3 1/3 0/1 1/1 1/0 0/1 1/0 1/0
34 Douglas-fir/ninebark-ninebark 5/5 1/0 0/3 2/2 2/0 2/0 1/0 1/4
35 Grand fir/queencup-queencup 5/5 0/2 0/1 0/1 1/0 0/1 1/0 oA oA
36 Disturbed meadow 5/5 0/4 0/1 oA oA
37 Douglas-fir/ninebark-ninebark 5/5 1/0 0/4 2/2 0/3 3/0 0/1 0/2 0/1 1/1 oA
38 Rock scree 5/5 2/0 1/3 2/2 0/1 1/0 3/0 0/5 0/1
39 Douglas -fir /ninebark 5/5 1/0 1/4 2/3 1/3 0/1 1/0
40 Douglas -fir/ninebark-pinegrass 5^ 0/1 0/4 oA 2/1
41 Douglas -fir/ninebark-pinegrass 5/5 1/0 0/5 0/3 1/4
42 Disturbed meadow 5/5 1/0 2/0 2/5 0/3 0/1 oA
43 Creek bottom 5/5 0/5 0/1 2/0 1/0 2A
44 Douglas -fir /ninebark-ninebark 5/5 2/0 0/5 1/2 1/0 1/0 0/1 1/0 0/4 OA
45 Douglas -fir / ninebark-ninebark 5/5 0/1 2/1 2/0 O/I 0/1 0/1 2/4 oA
46 Douglas -fir/ninebark-ninebark 5/5 1/0 0/1 1/1 0/2 2/0 0/2 2/1 3A 1/0
47 Forested scree 5/5 0/1 0/1 0/2 1/0 1/5 3/1
48 Douglas-fir/white spirea ÿs 1/0 0/1 2A
49 Douglas-fir/white spirea 5/5 0/1 1/0 0/1 1/0 4A 1/0 1/1
50 Douglas -fir / snowberry-snowberry 5/5 1/0 1/0 OA 2/4 0/1
51 Douglas -fir / white spirea 0/4 oA 0/1
52 Douglas -fir / snowberry-snowberry 0/5 0/1 0/4
53 Douglas-fir/pinegrass-bluebunch wheatgrass 0/5 0/1 0/1
Total visit days 248/199 25/1 6/0 18/99 6%/7511/20 5/0 19/3 62/10 3/26 2/30 4/1 3/0 3/0 3/1 3/7 oA 0/1 2/0 2/8 37/22 1/0 21/47 1/0 9Ao
Percentage of stations visited 34 8 77 81 38 9 26 60 21 21 9 4 6 4 13 2 2 4 19 57 2 42 2 21
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2 Clearcut 5/0 3/6 1/0 1/0 1/0 2/0
3 Clearcut 5/0 1/0 1/6 3/0 2/0 2/0
4 Subalpine fir/queencup-beargrass 4/0 1/0 4/0
5 Subalpine fir/queencup-beargrass 5/0 2/0 1/0 2/0
6 Subalpine fir/queencup-menziesia 5/0 2/0 1/0 3/0 4/0 3/0 1/0 1/0 1/0 1/0
7 Clearcut 5/Ô 2/0 2/0 1/6 2/0 i/o 2/0
8 Forested scree 5/0 1/0 3/0
9 Subalpine fir/queencup-beargrass 5/0 2/0 1/0
10 Subalpine fir/queencup-beargrass 5/6 2/0 1/0 3/0 1/0 3/0
11 Subalpine fir/queencup-beargrass 5/0 2/0
12 Subalpine fir/queencup-beargrass 4/0 1/0 3/0 2/0
13 Cbai^^ 5/0 3/0 1/0 1/0 1/0 1/0 1/0 1/0 i/o
14 Subalpine fir/queencup-queencup 5/5 0/1 0/3 2/2 2/0 0/2 3/2
15 Subalpine fir/beargrass-blue huckleberry 5/5 0/3 1/4 2/0 1/0 1/4
16 Subalpine fir/queencup -beargrass 5/5 0/2 0/3 1/0 1/0 2/0 0/4 0/2
17 Subalpine fir/beargrass-blue huckleberry 5/5 1/1 2/0 i/o 2/1 0/3 1/0 0/1
18 Subalpine fir/beargrass -blue huckleberry 5/5 0/3 2/3 1/0 2/0
19 Douglas-fir/blue huckleberry-blue huckleberry 5/5 1/5 2/5 1/0 3/0
20 Subalpine fir/queencup-beargrass 5/5 1/0 1/0 1/2 1/2 1/0 1/0 0/4 0/1 0/1
21 Subalpine fir/beargrass-blue huckleberry 5/5 0/2 1/3 1/0 0/1 0/4 1/0 0/1 1/0
22 Subalpine fir/bearg rass-grouse whortleberry 5/5 0/1 0/3 0/2 1/0 3/0 1/2 0/4 1/0
23 Subalpine fir/beargrass-blue huckleberry 5/5 0/5 0/3 2/0 2/1 0/3 0/3
24 Subalpine fir/queencup-queencup 5/5 0/1 0/4 2/0 3/0 0/4 0/1 1/0 1/0
25 Forested scree 5/5 0/4 2/4 0/1 3/1 0/3
26 Forested scree 5/5 0/4 2/1 4/0 0/1 0/1
27 Forested scree 5/5 1/3 2/2 3/2 1/5 0/1
Subtotals 133/70 73/1 4/0 12/36 46/28 5/3 3/0 9/0 47/6 3/18 li24 2/0 3/0 1/0 1/0 1/0 0/0 0/1 1/0 1/4 29/10 o/o. 1/0 0/0 1/0
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NAME DATE
(CODE DESCRIPTION) 
HORIZONTAL 
TOPOGRAPHY ; CONFHÎimATION :
I*RidliO l-Convi>v idry)
2-U|)|)er slope  ►-Srrnij'.ht
3-Mid slope 3-Concave (wet)
4-Lower slope  4-U ndul«ting
5-Bench o r f l a t
6-Stream  bottom
CANOPY COVERAGE CLASS: 
0*Abscnt 3s?5 to  50%
1 "Rare to 1*1 4 " t o 751.
1 = 1 10 5% 5^75 to  !)5%
2=5 to  25% 6=95 to  100%
NOTE; Rate tr e e s  I>4" dbh) 
and regcn (0-4" dbli) separa te
P lo t No.
Locat ion 
T. R, S
I levât ion
Aspect........... ^
Slope
Topography
C onfiguration
ly  ( e . g . , 4 /2)
FREES S c ie n t i f ic  Name Abbrev Common Name Canopy Coverage C lass
i . Abies g ran d is ABGR grand f i r / / /I Abies la s io c a rp a ABLA subalp ine f i r / / 7
3 L arix  1 / a l l i i LALY a lp in e  larch / / /
4 Larix o c c id e n ta lis LAOC w estern  la rch / / /
5 Picca engelm annii PI EN Engelroann spruce / / 7  -
6 Picea glauca PIGL w hite sprsice 7 /  .
/ Pinuf. a lb ic a u l i s PIAL w hitebark p ine / / /
b Pinus c o n to rta PICO lodgepole p ine 7 / /
9 Pinus f i c x i l i s PIFL lim ber piitc 7 / 7
iU Pinus m onticola PIMO w estern w hite pine / / /
11 Pinus pundcrosa PI no ponderosa pine / / /
12 Pseudotsiiga m onziesii PSME D ouglas-f i r / - -  - / ~ " 7
l i Thuja p l ic a ta THPL w estern redcedar / ! !
14 Tsuga h e te ro p h y lla TSHE w estern hemlock / / 7
IS Tsuga m crtensiana TSME mountain hemlock 7 / ' “ 7
SHRUBS AND SUBSHRUBS
I Alnus s in u a ta ALSI S itk a  a ld e r
2 A rcto stap h y lo s u v a -u rs i ARUV k inn ik inn ick
3 B erb eris  repens BERE creep ing  Oregon grape
4 Cornus canadensis COCA bunchberry dogwood
S H olodiscus d is c o lo r HODÏ ocean spray
6 . Ju n ip e ru s  communis [♦ h o r iz o n ta l is ) JUCO common (+ c reep ing ) ju n ip e r
7 Ledum glandulosum LEGL Labrador tea
B Linnaca b o re a l is LIBO tw inflow er
9 M enziesia fe rru e in e a MEFE m enziesia
10. Oplopanax horridum OPHO d e v i l 's  club
11 Physocarpus malvaceus PUMA ninebark
12 Prunus v irg in ia n a PRVÎ chokecherry
13 P ursh ia  t r id e n ta ta PUTR h itte rb ru s h
14 Ribes montigcnum RIMO mountain gooseberry
15 Shepherdia canadensis SHCA b u ffa lo b e rry
16. S p iraea  h e tu i i f o l i a SPBE w hite sp iraea
17 Syrophoricarpos albus SYAL common snowberry
18 Symphoricarpos o reop h ilu s SYOR mountain snowberry
19 Vacclnium caespitosum vaca dwarf huckleberry
20 Vaccinium g lo b u la rc  (+ membranaceum) VAGL blue huck leberry
21 Vacciniura scoparium (♦ myrt i l  lu s) VASC grouse w hortleberry
PERENNIAL GRAMINOIDS
1 Agropyron spicatum AGSP bluebunch w heatgrass
2 Andropogon spp. AND bluestem
3 C ala icagrostis canadensis CACA b lu e jo in t
4 C alam agrostis rubescens CARU pin eg rass
5 Carex geyeri CAGE elk  sedge
6 Festuca idaho en sis FEID Idaho fescue
7 Festuca s c a b re lla FESC rough fescue
8 Luzuia h itc h c o c k ii  (-  g la b ra ta ) LUHI wood-rush
PERENNIAL FORBS AND FERNS
1 Actaea rub ra ACRU bancberry
2 A ntennaria raccmosa ANRA woods pussy toes
3 A ra lia  n u d ic a u lis ARNU wild s a r s a p a r i l la
4 A rnica c o rd ifo l ia ARCO h e a r t le a f  a rn ica
5 Alhyrium f ilix - fe m in a ATFC lady fern
6 Balsam orhiza s a g i t t a ta BASA arro w le a f balsam root
7 C lem atis pseudoalp ina (+ tcn u ilo b a ) CLPS v i r g in 's  bower
8. C lin to n ia  u n if lo r a CLUN quecncup b e a d li ly
9 Equisetum arvciise EQAR common h o rs e ta i l
10. Equisetum spp. FQU h o r s e ta i l s  6 scouring  rush
11 . Galium tr if io n im GATR sw eetscented bedstraw
17. Gymnocarpitim d ry o p te r is CYÜR oak fern
13. Senecio s t r e p ta n th i f o J iu s SEST c l e f t ' l e a f  groundsel
14 . Senecio t r ia n g u la r i s SETR arro w leaf groundsel
IS , Sm ilacina s t e l l a t a SMST s ta r r y  Solomon's se a l
16. S tre p to p u s  a rapJex ifo liu s STAM tw isted  s ta lk
17. TH allctrum  o c c id e n ta le THOC w estern raeadowrue
IS. V ale rian a  s i tc b e n s is VAS I s i tk a  v a le r ia n
19. V iola o rb ic u la ta VIOR round-leaved v io le t
20. Xerophyllum tenax XETE bearg rass
SERIES
HABITAT TYPE
PHASE
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Datum Sheet for Scent Station Lines
State Line No. Date O bserver
W eather (c irc le  one):
(1) C lear (2) Cloudy (no rain) (5) Snow 
(3) Showers (4) Rain (6) F reezing
Nighttim e tem perature (c irc le  one):
Hot (80”F or above) Moderate (33°F to 70"F)
Wind (c ircle  one):
(1) No wind (3) Moderate
(2) Gusty (4) Strong
F reezing or below (32° F or lower)
Scent
station
number
Station
condition
Coyote
v is it
Other anim als 
v isitin g  station
Scent
station
number
Station
condition
Coyote
v is it
Other anim als 
v isitin g  station
1 (L) 26 (R)
2 (R) 27 (L)
3 (L) 28 (R)
4 (R) 29 (L)
5 (L) 30 (R)
6 (R) 31 (L)
7 (L) 32 (R)
8 (R) 33 (L)
9 (L) 34 (R)
10 (R) 35 (L)
11 (L) 36 (R)
12 (R) 37 (L)
13 (L) 38 (R)
14 (R) 39 (L)
15 (L) 40 (R)
16 (R) 41 (L)
17 (L) 42 (R)
18 (R) 43 (L)
19 (L) 44 (R)
20 (R) 45 (L)
21 (L) 46 (R)
22 (R) 47 (L)
23 (L) 48 (R)
24 (R) 49 (L)
2 5 (L) 50 (R)
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STATION CONDITION (Colunn two)
Enter
appropriate 
number (belov) 
in  column 2
2
3
4
S tation  In operating condition
S ta tion  Inoperable (deatroyed), no p osa ib le  way to  
read tracks (due to  poor weather conditions» trampled 
ly  cows» e t c . )
Capsule carried  away from s ta t io n  s i t e  b y:
Predator (record sp ec ie s )
minimal other than predator (record sp e c ie s )
U n id en tified  animal
5
6 
7
Capsule destroyed at s ta t io n  s i t e  b y; 
Predator (record sp ec ie s )  
imimal other than predator (record sp e c ie s )  
U n id en tified  animal
8 U lasing capsule not replaced on previous day 
(example: Rap out o f replacement capsu les)
Enter
appropriate 
number (below) 
in  column 3
COYOTE VISIT (Column three)
■ No coyote tracks at s ta t io n
1 « Coyote tracks at s ta t io n
2 " Questionable coyote tracks at a ta tio n  (poor track ing
co n d itio n s, not sure i f  coyote or not)
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Coll. No.
Species
UMZ
Date Caught; Mo. JDay Year
General Locality: County_
Exact Locality_____________
Habitat :
State
Body Weight
Male : Testes
gms,
X
Lengths: Total Tail Hindfoot Ear
mm. Seminal Vesicles Epididymus
Females: Embryos:  R,  L; Size in utero : x mm. ; Tract weight___
Placental Scars:  R,  L; plus  ; Uterus diam. mm. , cond.
Corpora Lutea:  R,  L; mm. Diam., plus
Mammary Development_____________
Pubic Symphysis______________, Nulliparous______ Primiparous__________Multiparous
gms
_________ ; Ovary size_____ Cond,
; No. Prominent Nipples________ ; Vagina__________
Dorsal VentralMolt
o
Subadult_
Skull
AdultPelage: Juvenile____
Material Saved : Skin Skeleton Tissues
o
3m3
O
a
t-h
oy
p >—> »
O
o
l=î
or+fD
a
y
xs
Dop
CD
